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N March of 1942, the Acousticon Laboratories 

released a new type of vacuum-tube hearing 
aid, Model A-55, which had been designed to 
produce certain specific response-frequency char- 
acteristics that had been recommended by 
Beasley.! The data upon which these recommen- 
dations were based had been collected during a 
nation-wide clinical study of deafness in the 
general population, which was a supplement to 
the National Health Survey conducted by the 
United States Public Health Service.? 

At the same time this new model was released 
to the field, the staff at the laboratories decided 
that it was desirable to collect certain case history 
data that would serve to correlate experience 
with the hearing aid in the field and the data on 
partial deafness, which had been reported in 
Beasley’s studies. Consequently, each sale of this 
hearing aid provided a case history of a limited 





‘Willis C. Beasley, J. Soc. Mot. Pict. Eng. 35, 59-85 
(1940). 

* Willis C. Beasley, “National health survey preliminary 
reports, hearing study series,’’ Bulletins 1-7, U. S. Public 
Health Service (Washington, D. C., 1938). 
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character, giving the following personal and tech- 
nical information on each hearing aid user: 


A. Personal data: 

1. Age and sex. 

2. Whether a previous or new hearing aid 
user. 

3. Cause of deafness. 

4. Whether other members of the family 
are hard of hearing. 

5. Whether the person could hear better in 
loud noise than in quiet conditions. 

6. Whether head noises were experienced in 
association with the deafness. 


B. Technical information: 

1. Stage of deafness (U. S. Public Health 
Service definitions). 

2. B-battery voltage selected for hearing 
aid fitting. 

3. Receiver type selected for hearing aid 
fitting. 

4. Pattern of accentuated amplification se- 
lected for hearing aid fitting. 
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TABLE I. Percentage distribution of hearing aid users by 
ten-year groups, according to sex. 




















Totals, 
both sexes Male Female 

Age Num- Per- Num- Per- Num- Per- 

_ Tange ber of cent- ber of _ cent- ber of _ cent- 

in years cases age cases age cases age 
All ages 10,000 100.00, 4357 100.00) 5643 100.00 
Under 15 56 0.56 25 0.57 31 0.55 
15-24 324 3.24 161 3.70 163 2.89 
25-34 644 6.44; 300 6.89} 344 6.10 
35-44 1234 12.34) 526 12.07) 708 12.54 
45-54 2220 22.20) 943 21.64) 1277 22.63 
55-64 2529 25.29) 1080 24.79) 1449 25.68 
65-74 1996 19.96) 915 21.00) 1081 19.16 
75-84 863 8.63) 361 8.28) 502 8.89 

85 and 

over 134 1.34 46 1.06 88 1.56 











During the twelve-month period following the 
release of the new model, case histories that were 
complete in respect to all of the above items were 
accumulated in a special file for study. The new 
model was distributed through some 120 offices 
in the United States and Canada, and no criteria 
other than completeness of the record were used 
in selecting cases for study. These records, there- 
fore, represent a truly random sampling of 
hearing aid users. When the file of cases reached 
a total of 10,000, it was closed and set aside for 
analysis. Such are the data upon which this study 
is based. 

The technicians and salesmen who carried out 
the fittings were trained to determine the pro- 
spective user’s stage of deafness in accordance 
with the definitions given by Beasley." 


The definitions are as follow: 

Stage 1 deafness. The person experiences 
difficulty in hearing speech at the theater, in 
church, or at a conference of 5 or 6 persons, but 
can understand direct conversation satis- 
factorily. 

Stage 2 deafness. The person experiences diffi- 
culty in hearing ordinary direct conversation, 
but can hear loud speech, telephonic conver- 
sation, or speech amplified by other means. 

Stage 3 deafness. The person experiences 
difficulty in hearing ordinary telephonic con- 
versation, but can hear speech by means of 
amplifiers such as telephone amplifiers, elec- 
trical hearing aids, or very loud speech close to 
the ear. 
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Each user was classified in accordance with 
these definitions, and hence much of the data 
collected for this study can be compared with 
trends revealed by the U.S. Public Health Service 
study on deafness. 


AGE AND SEX DISTRIBUTION OF HEARING 
AID USERS 


The 10,000 hearing aid users included in the 
present study comprised 4357 males and 5643 
females. In terms of percentage, the sample was 
43.6 percent male and 56.4 percent female. In 
order to determine whether the greater proportion 
of female hearing aid users was a consistent trend, 
the sampling was divided arbitrarily into the 
first 5000 cases and the second 5000 cases. The 
percentage of males in the first and second sam- 
ples was 42.2 and 44.9, respectively; and the 
percentage of females in the two samples was 57.8 
and 55.1. This reveals a consistent trend through- 
out the 12-month period during which case 
history returns were received. The National 
Health Survey revealed that in the general popu- 
lation, one out of every 78 males and one out of 
every 85 females have impaired hearing to the 
extent of stage 1 or worse.* The consistent trend 
in the present study, showing a greater propor- 
tion of female hearing aid users, is therefore con- 
trary to the ratio that might be expected from the 
incidence of impaired hearing with respect to sex 
in the general population. Numerous tendencies 
among those who purchase hearing aids might be 
mentioned as accounting for this unexpected 
difference. It is frequently noted that there is a 
greater resistance on the part of males to the 
wearing of hearing aids because they cannot con- 
ceal them as readily. One might expect this factor 
to be outweighed by the greater need for hearing 
aids among males in their employment, but ap- 
parently education of the public has not pro- 
ceeded sufficiently far to break down whatever 
resistance there is to the wearing of hearing aids. 
Another factor which might possibly enter into 
this difference is that there is a higher prevalence 
of advanced nerve deafness among males, and 
this type of hearing impairment is more difficult 
to correct than the conductive type of deafness 
which prevails among females. 


3 Willis C. Beasley, J. Acous. Soc. Am. 12, 114-121 
(1940). 
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The percentage distribution of male and female 
hearing aid users by 10-year age groups is given 
in Table I. An examination of these figures shows 
that there is not a significant difference in the age 
distribution of male and female hearing aid users. 
It is of interest to observe that approximately 50 
percent of the hearing aid users fall within the 
age range 45 to 64 years. In this connection it 
should be mentioned that the prevalence of deaf- 
ness in the population increases with each suc- 
cessively older group. The period 45 to 64 years 
includes actually the largest number of hard-of- 
hearing persons in the population who are em- 
ployed and who are still active socially. It is 
therefore understandable why hearing aid users 
should predominate in this age range. However, 
from the standpoint of the need for hearing aids, 
persons in the age groups younger than 45 years 
constitute a large percentage of the population 
which has not as yet accepted hearing aids in 
proportion to the prevalence of deafness among 
them. 


DISTRIBUTION OF HEARING AID USERS IN 
RELATION TO STAGE OF DEAFNESS 


The figures given in Table Il show the per- 
centage distribution of male and female hearing 
aid users according to age for each stage of deaf- 
ness. The survey conducted by the United States 
Public Health Service revealed a marked trend in 
the direction of progressive deafness ; that is, with 
successively older groups of persons there was not 

TABLE II. Percentage distribution of male and female 


hearing aid users, according to age, for each stage of 
deafness. 





Percentage distribution 





Stage | Number Under 25 to 45 years 
ot | of cases, All 25 44 and 
deafness all ages ages years Vears over 
| Male 
All stages 4357 | 100.00 4.27 18.96 76.77 
Stage 1 | 695 | 100.00 4.03 23.45 72.52 
Stage 2 2268 100.00 3.79 19.27 76.94 
Stage 3 1394 100.00 S:17 16.21 78.62 
| Female 
Allstages | 5643 | 100.00 3.44 18.64 77.92 
Stage 1 | 846 | 100.00 tal 23.76 69.03 
Stage 2 | 2882 | 100.00 2.46 21.34 76.20 
Stage 3 | 1915 | 100.00 3.24 12.32 84.44 











TABLE III. Percentage distribution of hearing aid users, 
according to stage of deafness, as compared with dis- 
tribution of partial deafness in the population. 








} Percentage distributions according 
to stage of deafness 








Acousticon hearing Partial deafness cases 
aid users in the population* 
Stage of deafness Male Female Male Female 
All stages 100.0 100.0 | 100.0 100.0 
Stage 1 15.9 14.9 | 47.6 41.6 
Stage 2 52.1 Siz | 29.8 31.3 


Stage 3 32.0 33S | 276 27.2 














* U.S. Public Health Service data. 


only a higher prevalence of deafness in any stage, 
but also an increase in the severity of hearing 
impairments with advancing age. If hearing aid 
users were distributed in accordance with this 
pattern in the population, there should be a larger 
proportion of hearing aid users among the 
younger age groups for stages 1 and 2 deafness 
and a relatively larger proportion of hearing aid 
users among the older age groups in the stage 3 
deafness class. This trend is shown somewhat 
among the females, but not distinctly among the 
males. As shown by the table, 7.21 percent of the 
females in stage 1 were under 25 years of age, 
whereas only 3.24 percent of those in stage 3 were 
under 25 years of age. Among the females in 
stage 1, 69.03 percent were 45 years of age and 
over, whereas 84.44 percent of those in stage 3 
were 45 years of age and over. 

A somewhat different aspect of the relationship 
between sex and stage of deafness among hearing 
aid users is indicated by the data given in 
Table IIl. These figures show the percentage 
distribution of hearing aid users according to 
stage of deafness as compared with the relative 
distribution of partial deafness as given in the 
United States Public Health Service data. The 
percentages for Acousticon hearing aid users are 
remarkably similar for males and females in each 
stage of deafness. Similarly, in respect to the 
distribution of partial deafness cases in the popu- 
lation, there is close agreement in the relative 
distribution among males and females. However, 
there is a marked difference between the relative 
distribution of deafness cases in the various 
stages. Thus, the percentage of male and female 
hearing aid users having stage 1 deafness is 15.9 
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and 14.9, respectively ; whereas in the population, 
47.6 percent of the males and 41.6 percent of the 
females have stage 1 deafness. It is apparent, 
therefore, that only a small fraction of persons 
who actually have stage 1 deafness have accepted 
or become users of hearing aids. There are prob- 
ably two reasons for this. First, persons with 
stage 1 deafness can still get by in their jobs, as 
well as socially, without the use of a hearing aid; 
and secondly, not until high quality vacuum-tube 


TABLE IV. Percentage distribution of male and female 
hearing aid users, according to whether new or previous 
owners, for each stage of deafness. 











Male Female 
Stage of Previous New Previous New 
deatness owner owner owner owner 
Stage 1 25.0 75.0 30.3 69.7 
Stage 2 42.5 57.5 49.5 50.5 
Stage 3 62.8 32.2 68.5 31.5 





hearing aids were developed could these people 
actually be helped appreciably. The former prin- 
ciple is substantiated by the proportion of users 
in stages 2 and 3. As shown in the table, 52.1 
percent of the males and 51.2 percent of the 
females have stage 2 deafness, whereas 32.0 per- 
cent of the males and 33.9 percent of the females 
have stage 3 deafness. In regard to the distribu- 
tion in the population, 29.8 percent of the males 
and 31.3 percent of the females have stage 2 
deafness, and 22.6 percent of the males and 27.2 
percent of the females have stage 3 deafness. It 
is seen, therefore, that hearing aid users pre- 
dominate in stage 2 deafness far out of proportion 
to their relative prominence among partial deaf- 
ness cases in the population. Persons having 
stage 2 deafness definitely require a hearing aid in 
order to get along in conversation, and their 
hearing loss is not so great but that it can be 
reached readily by a properly designed hearing 
aid. Persons having stage 3 deafness need a 
hearing aid to a greater extent than those in 
stage 2 because of the greater degree of hearing 
impairment. For the same reason, the hearing of 
many stage 3 cases cannot be fully restored by 
means of a hearing aid. These people need funda- 
mental re-education of their hearing and speech 
habits, in addition to the assistance they obtain 
from hearing aids. 
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It should be pointed out that persons having 
stage 1 deafness can be assisted appreciably by 
vacuum-tube instruments as now produced, and 
it is undoubtedly true that a more extensive 
educational program is desirable in order to in- 
form these persons of the benefits which they can 
derive from the new type of hearing aid. The 
following observations pertaining to this problem 
were made by Beasley :! ‘Hearing aids themselves 
are not sufficiently popular at the present time to 
attract the attention of persons having a degree 
of handicap indicated by stage 1 deafness. If the 
custom of using hearing aids were considerably 
more widespread than at present, there is little 
doubt that a large number of people in the stage 1 
deafness group would be inclined to use a hearing 
aid for certain occasions in which they now ex- 
perience their major difficulties. . . . Persons 
with this type of impairment would derive quite 
as much practical benefit through the use of 
suitably designed hearing aids as persons with 
minor degrees of astigmatism, hyperopia, or 
myopia derive from properly determined lens 
corrections. . . . Cases of deafness in which the 
impairment is sufficiently severe to prevent per- 
ception of speech over the telephone are classified 
under stage 3 deafness. ... This degree of 
impairment is a serious handicap to any kind of 
employment in which hearing is even a secondary 
matter and prevents the individual from enjoying 
music, drama, sound motion pictures, and direct 
conversation with one or more persons. There are 
no portable hearing aids on the market at the 
present time which even approximately satisfy 
the requirements of most cases of stage 3 deaf- 
ness. There are several models of non-portable 
equipment which give definitely satisfactory per- 
formance for some cases of stage 3 deafness. The 
major difficulty in the way of providing satis- 
factory portable sets for these persons appears to 
lie in the large amount of power required and the 
intricacy and, hence, bulk of the necessary circuit 
parts that will produce proper selective ampli- 
fication.” 

Further data bearing upon this problem are 
given in Table IV, which shows the percentage of 
male and female hearing aid users according to 
whether they are new or previous users of hearing 
aids, for each stage of deafness. Regarding the 
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over-all picture, it was found that 46.2 percent of 
the males and 53.1 percent of the females in- 
cluded in this study were previous owners of 
electrical hearing aids. An interesting trend is re- 
vealed when an analysis is made in respect to 
stage of deafness, as shown in this table. Among 
those having stage 1 deafness, 75.0 percent of the 
males and 69.7 percent of the females were 
classified as new owners, whereas only 32.2 per- 
cent of the males and 31.5 percent of the females 
having stage 3 deafness were new owners. Among 
those having stage 2 deafness, 57.5 percent of the 
males and 50.5 percent of the females were new 
owners. The outstanding trend is in the marked 
excess of new owners in the stage 1 deafness class. 
After a careful study of all the factors involved in 
this trend, the conclusion was reached that the 
great increase of new owners having stage 1 deaf- 
ness relative to those in the other two stages is 
due to the superior performance characteristics of 
the new type of vacuum-tube hearing aid in re- 
lation to the needs of the partially deafened 
persons in this group. It is apparent that the 
recommendations made by Beasley’ in relation to 
stage 1 deafness, which were incorporated in the 
new hearing aid discussed in this paper, were well 
adapted to a population of partially deafened 
persons who had not been reached heretofore. 


RELATIONSHIP BETWEEN AMPLIFICATION AND 
STAGE OF DEAFNESS 


Most of the hearing aid fittings for the cases 
included in this study were accomplished prior to 
the wartime restrictions that have been placed 
recently upon the production of hearing aid 
batteries. During the period of the study, B 
batteries were supplied in the following four 
sizes: 12, 18, 30, and 45 volts. The amplification 
provided by the hearing aid circuit is, of course, 
proportional to the B-battery voltage. In general, 
the hearing aid distributor would supply to the 
user the minimum B-battery voltage that would 
fulfill his requirements. This, of course, was not 
entirely uniform and in some instances, due to 
shortages in the supplies, a battery of greater 
voltage than was needed would be furnished. 
However, it was considered of interest to de- 





‘Willis C. Beasley, reference 1, pp. 71-77. 


termine the average B-battery voltage that was 
required for each stage of deafness. 

The data in Table V show the relationship be- 
tween stage of deafness, as recorded on the case 
histories, and the average B-battery voltages 
selected for hearing aid fittings. It is observed 
that for stage 1 deafness the average voltage was 
24.6 for males and 22.0 for females; for stage 2 
deafness the voltages were 29.6 and 28.0, re- 
spectively ; and for stage 3 deafness the voltages 
were 36.5 and 35.2. These objective facts indicate 
that the definitions for the various stages of deaf- 
ness are an effective means for segregating groups 
of deafened people who differ in actual degree of 
hearing impairment. 

In this connection, it is of interest to consider 
the hearing loss characteristics for the three 
stages of deafness as reported in the United 
States Public Health Service studies. Beasley® 
states that ‘“‘a good audiometric index to the 
ability of an individual to hear speech sounds is 
obtained by taking the average of hearing losses 
by air conduction on 1024 and 2048 cycles.” 
The averages thus obtained in the clinical study 
were as follows: stage 1 deafness, 24 db; stage 2 
deafness, 47 db; stage 3 deafness, 65 db. It is 
observed then that the three stages of deafness 
are represented by differences in hearing loss on 
the two tones mentioned to the extent of ap- 


TABLE V. Relationship between stage of deafness and 
average B-battery voltages selected for hearing aid fit- 
tings. 











Average B-battery voltage selected for 
each group of fittings 





Stage of 

deatness Male Female 
Stage 1 24.6 22.0 

Stage 2 29.6 28.0 

Stage 3 36.5 35.2 











proximately 20 db, and that the B-battery 
voltages selected in the hearing aid fittings differ 
for the three stages to the extent of about 6 volts. 
There is close correspondence between the aver- 
age acoustic gain supplied by these voltage differ- 
ences and the average hearing loss differences 
between the three stages of deafness. 


§ Willis C. Beasley, ‘‘The general problem of deafness in 
the population,”” The Laryngoscope, p. 14 (September, 
1940). 
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RESPONSE-FREQUENCY CHARACTERISTICS OF 
THE HEARING AID 


The hearing aid used in all of the fittings which 
were included in the present study, Acousticon 
Model A-55, provided a total of nine different 
combinations of microphone, amplifier, and air 
receiver response characteristics. Typical re- 
sponse-frequency curves for these nine different 
combinations are shown in Fig. 1. These curves 
actually show over-all acoustic amplification as 
measured with a constant acoustic input of 60 db, 
the receivers working into an artificial ear having 
a 2-cc coupler with a 1.78-cm by 0.3-cm canal. 
These acoustic gain characteristics were divided 
into the following three groups for the purpose of 
investigating possible trends in the distribution 
of the various combinations with respect to sex, 
age, and stage of deafness: 


Type A—combinations giving high fre- 
quency accentuation. 


Type B—combinations giving essentially 
uniform acoustic gain. 

Type C—combinations giving low frequency 
accentuation. 


These different types of response-frequency 
characteristics were developed in accordance with 
the recommendations given by Beasley.' The 
type A response was intended to fulfill the re- 
quirements of persons having a high tone loss 
pattern of deafness. This pattern of hearing loss 
was found to predominate among males above 25 
years of age and among females over 50 years of 
age. Type B was intended to satisfy the require- 
ments of persons having conductive type of 
deafness showing essentially uniform loss of 
hearing on all tones. Type C was intended to 
meet the requirements of those having relatively 
greater loss of hearing for sounds below 1000 
cycles. 

The data given in Table VI show the percent- 


ely 


nt- 
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age distribution of hearing aid fittings according 
to the acoustic gain types, as defined above, for 
males and females. The cases covered in this 
table, of course, apply only to those fitted by air 
conduction, which included 3325 males and 3824 
females. The data show that 74.2 percent of the 
males heard better with the high frequency ac- 
centuation, whereas only 47.6 percent of the 
females accepted this type of fitting. Only 19.8 
percent of the males accepted uniform amplifica- 
tion, whereas 41.5 percent of the females were 
fitted with this type of acoustic gain. The low 
frequency accentuation type of fitting was the 
least used, totalling 6.0 percent of the males and 
10.9 percent of the females. This trend in respect 
to hearing aid fittings shows a remarkable agree- 
ment with the average trends of hearing loss 
among males and females as reported for the 
study of deafness in the population during the 
National Health Survey. 

It is apparent from the table that males require 
a high frequency accentuation type of fitting 
more often than females. Low frequency compen- 
sation and uniform amplification were used by 
52.4 percent of the females, whereas only 25.8 
percent of the males used these gain types. As 
shown in Table II, 77.9 percent of the females in 
the present study were 45 years of age and over, 
which accounts for the relatively large percentage 
of fittings giving high frequency accentuation. 
The uniform amplification and low frequency 
accentuation are required chiefly by males under 
25 years of age and females under 45 vears of age, 
according to the United States Public Health 
Service data. There is good agreement, therefore, 
between the trends shown in Table VI and 
Beasley’s® observations that: ‘‘ Males always show 

TABLE VI. Percentage distribution of acoustic gain types 


selected for hearing aid fittings of 3325 males and 3824 
females. 





Percentage of persons fitted with 





each type of acoustic gain 

Pattern of acoustic gain Male Female 
High frequency accentuation 74.2 47.6 
Uniform amplification 19.8 41.5 
Low frequency accentuation 6.0 10.9 














. ‘Willis C. Beasley, ‘Sex differences and age variations 
in hearing loss in relation to stage of deafness,” U. S. 
Public Health Service, Bulletin No. 6, pp. 27-28, Hearing 
tudy Series, National Health Survey Preliminary Reports 
(Washington, D.C., 1938). 
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more hearing loss than females of the same age 
range on tones above 1500 cycles. Females always 
show more hearing loss than males of the same 
age range for tones below 1500 cycles. This sex 
difference is present between any two groups of 
males and females of the same age range and for 
any type of clinical history ranging from normal 
hearing to total deafness for speech. . . . The 
type and degree of distortion indicated by the 
representative audiograms for males of any age 


TABLE VII. Percentage of cases fitted with air and bone 
receivers, according to sex and stage of deafness. 





Number 
of 
cases 
Stage of 
deatness Male Female 


Percentage 
fitted with 
air receivers 


Percentage 
fitted with 
bone receivers 


Male Female | Male Female 





All stages 4357 5643 
Stage 1 695 846 
Stage 2 2268 2882 
Stage 3 1394 1915 

















76.3 67.7 | 23.7 32.3 
78.7 73.0 | 21.3 27.0 
77.4 66.6 | 22.6 33.4 


73.2 67.1 | 26.8 32.9 








demonstrate the impossibility of improving their 
ability to hear speech to an extent equivalent to 
that attained among females by approximately 
uniform amplification of speech sounds. Prescrip- 
tion of hearing aids that will compensate effec- 
tively for the representative patterns of hearing 
loss requires distinctly different provisions for 
males and females.’’ The hearing tests performed 
by the Bell System at the New York and San 
Francisco World Fairs in 1939 revealed a similar 
average trend in a population composed largely 
of people with approximately normal hearing.’ 
These tests did not provide, however, any direct 
information on the sex difference among the 
partially deafened, since the persons taking the 
tests were not classified in regard to their 
practical ability to hear speech. 


AIR AND BONE CONDUCTION FITTINGS 


The diseases which produce deafness affect the 
auditory mechanism in two main ways: first, by 
damaging the delicate mechanism of the middle 
ear, reducing the efficiency in a mechanical sense 
of the structures which serve to transmit sound 
energy from the outer ear to the internal ear, 
where the nerves of hearing are stimulated; 
secondly, by actually destroying sensory nerve 


7J. C. Steinberg, H. C. Montgomery, and M. B. 
Gardner, Bell Sys. Tech. J. 19, 538 (1940). 








218 EINAR 


TABLE VIII. Percentage distribution of 10,000 case 
history reports on ability to hear better in quiet or noisy 
conditions, distributed according to sex and deafness stage. 


Percentage re- Percentage re- 
porting better |porting no prefer- 
hearing in noisy | ence for quiet or 


Percentage re- 
porting better 
hearing in quiet 








conditions conditions noisy conditions 
Stage of 
deafness Male Female} Male Female| Male Female 
All stages 48.7 49.6 | 41.4 39.3 9.9 11.1_ 
Stage 1 53.9 52.8 | 37.9 38.7 8.2 8.5 
Stage 2 49.7 47.7 | 42.7 43.7 7.6 8.6 
Stage 3 44.7 50.5 | 41.3 33.6 | 14.3 15.9 


endings, nerve fibers, and nerve centers involved 
in hearing. Deafness resulting from only the first 
set of causes is called conductive deafness, and 
that which results from only the second group of 
causes is termed nerve deafness. Most actual 
cases of deafness in the population involve effects 
from both groups and hence are of the mixed type. 
Nevertheless, one group of conditions usually 
predominates in any given case. 

When the deafness is largely conductive in 
character, the person hears very well by bone 
conduction with relatively less energy than the 
same person could hear by air conduction. On the 
other hand, when the deafness is largely due to 
nerve degeneration, bone conduction is less 
helpful and air conduction gives better results. 
The new vacuum-tube hearing aids, because they 
supply more power that can be distributed 
through circuit design over a wide range of fre- 
quencies in a predetermined way, have made 
possible better fittings by both air and bone con- 
duction. It is of interest, therefore, to examine 
certain data provided by the present study re- 
garding trends in fittings by air and bone 
conduction. 

The data presented in Table VII show the 
percentage of cases fitted with air and bone con- 
duction receivers according to sex and stage of 
deafness. It should be mentioned that the hearing 
aid technicians always try out a variety of 
hearing aid fittings for each prospective user and 
unless the customer objected violently to one 
type or another beforehand, trials were made 
with both air and bone conduction. With few 
exceptions, therefore, the final fittings indicate 
the type of receiver with which the person could 
hear better. It is noted that 76.3 percent of the 
males and 67.7 percent of the females selected 
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air receivers, and 23.7 percent of the males and 
32.3 percent of the females selected bone re- 
ceivers. There is a slight increase in the percent- 
age of bone receivers selected by both males and 
females in relation to stage of deafness, but the 
difference between the percentages of males and 
females who selected bone receivers was more 
significant. 

It is often claimed that relatively more women 
than men prefer bone receivers because the 
women can conceal the bone receivers more 
easily under the hair. This factor of personal 
preference probably does enter into some fittings, 
but it is also true that more and more individuals 
tend to accept the type of receiver which pro- 
vides better hearing whenever there is a sig- 
nificant difference between them. The statistical 
trend undoubtedly reflects that women do hear 
better by bone conduction than men. 

In order to study more directly whether the 
fittings by bone conduction were specifically re- 
lated to the type of deafness, two additional 
tabulations were prepared. As stated previously, 
all of the users included in the present study 
gave answers to the two questions: (1) ‘Do you 
hear better under noisy or quiet conditions?” 
(2) ‘‘Have you experienced head noises in associ- 
ation with your deafness?” The data in Table 
VIII show the percentage distribution of case 
history reports on the ability to hear better in 
quiet or noisy conditions, and the data in Table 
IX give the percentage distribution of persons 
who reported experiencing head noises in associ- 
ation with their deafness. There is not a sig- 
nificant trend in respect to sex regarding the 
answers to these two questions. The proportion 
of persons who claim better hearing in noisy 
places is slightly less than those who claim 
hearing better in quiet conditions and no prefer- 
ence for either condition. The proportion of 
persons experiencing head noises is approxi- 
mately the same as those not experiencing head 
noises. 

In order to interpret most adequately the 
next step in the analysis of these data it is 
necessary to consider the specific significance of 
the two questions in relation to the hearing aid 
fittings. The fact that many deafened persons 
actually do hear better in the presence of noise 
has been known for a long time. The phe- 
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nomenon was first described explicitly by Thomas 
Willis, English anatomist, about 1660 and has 
become identified in the medical literature as 
paracusis Willisii. It is also a well-established 
fact that this phenomenon is associated directly 
with conductive deafness and is not experienced 
by persons who have a severe nerve deafness. 
There are several explanations of the observation 
that in certain types of conductive deafness, 
persons actually do hear better in the presence 
of noise, such as that encountered when riding 
on the train, in an automobile, or other similar 
circumstances. Kerrison’ and Politzer? both de- 
fend the theory that the noise actually has a 
dynamic mechanical effect upon the structures of 
the middle ear and upon the nerve elements in 
the inner ear which improves the ability to 
perceive other accompanying sounds. On the 
other hand, others have presented the theory 
that the phenomenon is based entirely upon the 
fact that a person with normal hearing auto- 
matically speaks louder in the presence of a 
noise and hence the partially deafened person is 
enabled to hear his voice because of the increased 
intensity level. The latter fact is, of course, easily 
verified, but there appears to be substantial 
clinical evidence that the former theory is also 
true. Regardless of the explanation as to why 
the phenomenon occurs, the fact remains that 
persons who hear better in the presence of a 
noise have primarily a conductive type of deaf- 
ness. When given proper fitting tests, therefore, 
a large proportion of these people should be 
found to hear better with bone receivers. 

On the other hand, head noises and tinnitus 
aurtum, whether of the ‘‘pure tone” or ‘‘complex 
noise” type, arise from a variety of physiological 
conditions and hence, as a group, are not associ- 
ated directly with only one type of deafness, 
i.e., conductive or nerve deafness. Kerrison'® 
classified the causes underlying these subjective 
head noises under five categories, explaining that 
a large number of factors which may be variously 
related to either conductive or nerve deafness, 
or both, produce the head noises. It is to be 
expected, therefore, that persons experiencing 





_* Philip D. Kerrison, Diseases of the Ear (J. B. Lippincott, 
New York, 1930), pp. 235-236. 

*M. J. Ballin, Politzer’s Text-Book of the Diseases of the 
Far (Lea & Febiger, 1926), pp. 178-179. 

” Philip D. Kerrison, reference 8, pp. 136-137. 


head noises in association with their deafness 
would not show a consistent preference for either 
air or bone receivers. 

A further tabulation of the hearing aid fittings 
for air and bone receivers showed distinctive 
trends that are related to the above principles. 
Of the 10,000 hearing aid users in the present 
study, 4026 claimed better hearing in the presence 
of noise. Of these, 1879 (46.7 percent) were 
fitted with bone receivers. In contrast with this, 
4924 claimed better hearing in quiet places and 
only 696 (14.1 percent) of these persons were 
fitted with bone receivers. It is apparent, there- 
fore, that a significantly larger proportion of the 
partially deaf people who claim to hear better 
in noisy places could actually hear better with 
bone receivers than those who claim they hear 
better in quiet places. As a control comparison, 
it was found that 4912 of the 10,000 hearing aid 
users reported experiencing head noises in associ- 
ation with their deafness, and that 1447 (29.4 
percent) of these were fitted with bone receivers. 
There were 5088 who reported no experience of 
head noise and 27.6 percent of these were fitted 
with bone receivers. It is seen, therefore, that 
the proportion of bone receiver fittings is in- 
differently related to the experience of head 
noises in association with deafness. The im- 
portant conclusion is confirmed, then, that a 
case history question ‘“‘Do you hear better in a 
noisy place?’’ segregates a group of persons with 
conductive deafness, of whom 47.0 percent hear 
better by bone than by air conduction; whereas 
the question on head noises does not select 
persons in terms of conductive or nerve lesions, 
or ability to hear better by bone conduction. 


FACTORS RELATED TO THE CAUSES OF DEAFNESS 


As a general rule, those who are accustomed to 
a rigorous self-discipline in the evaluation of 


TABLE IX. Prevalence of head noise experience associ- 
ated with deafness, based on reports from case histories of 
10,000 hearing aid users. 











Percentage of persons who reported 

experiencing head noises 

Stage of 
deafness Male Female 
All stages 46.1 51.5 
Stage 1 39.6 49.6 
Stage 2 48.0 53.2 
Stage 3 46.0 49.8 
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TABLE X. Percentage distribution of deafness causes, showing separate and combined tabulations for two 


successive samples of 5000 cases 


each, classified according to sex. 























Cause of deafness 
as given by hearing aid user First 
on case history report sample 
Total number of cases 2,110 
All causes 100.00 
All infectious conditions and diseases 34.40 
Focalized infection, all 23.83 
Catarrhal 22.80 
Sinusitis 0.28 
Mastoiditis 0.28 
Ear abscess 0.38 
Tonsilitis 0.09 
Systemic diseases, all 10.57 
Scarlet fever 7.70 
Influenza 0.99 
Measles 1.08 
Typhoid fever 0.56 
Mumps 255 
Diphtheria 0.15 
Smallpox = 
Meningitis 0.09 
Childbirth 
Hereditary 8.60 
Accidents and occupational causes 13.00 
Cause unknown or not given 44.00 




















Male Female Total 
Second First Second 
sample sample sample Male Female 
2,247 2,890 2.753 | 4,357 - $643 
100.00 | 100.00 100.00 | 100.00 100.00. 
36.10 42.77 44.61 35.40 43.70 
26.03 27.79 29.29 25.14 28.45 
23.80 26.16 27.10 23.50 26.50 
0.53 0.17 0.29 0.40 0.23 
0.94 0.87 0.93 0.62 0.90 
0.40 | 0.42 0.29 0.39 0.35 
0.36 | 0.17 0.68 0.23 0.47 
10.07 | = 14.98 15.32 10.26 15.25 
6.20 | 9.85 8.80 6.90 9.32 
1.91 1.80 3.03 1.45 2.45 
1.20 1.87 1.70 1.14 1.78 
0.67 0.87 0.93 0.62 0.9) 
0.09 0.21 0.18 0.04 0.2) 
- 0.21 0.68 0.07 0.44 
0.14 0.05 
— 0.03 0.04 0.02 
_ 0.90 1.41 | 1.15 
8.50 6.78 9.50 | 8.50 8.14 
13.60 6.40 3.78 | 13.20 5.09 
41.80 43.15 40.70 42.90 41.92 

















scientific data usually discount entirely the value 
of case history reports on the causes of deafness, 
dismissing the matter with the assertion that 
most people do not know what caused their 
deafness. It would seem that such an extremely 
skeptical point of view is not altogether justified, 
and that some interesting facts may be un- 
covered through a cautious but systematic con- 
sideration of what people have to say about their 
own deafness. The ultimate basis for determining 
whether the case history reports have any value 
is (1) whether consistent trends are repeatedly 
obtained, (2) whether the trends are consistent 
with other related knowledge, and (3) the extent 
to which individual reports are verified through 
direct examination. 

As a routine matter, in the collection of the 
present case histories all persons were asked 
whether they knew what caused their deafness. 
Their replies were entered as given. In the 
preparation of the tabulations to be presented 





here the reports were tallied as given, with two 
exceptions: First, persons used a great many 
expressions to refer to various types of catarrhal 
conditions, but when it was obvious that some 
type of catarrhal condition was being referred to, 
these were all classified under the one category, 
“Catarrhal.’”’ This includes the mention of “head 
colds,” which occurred quite often. The other 
instance in which specific references were not 
utilized included all ‘‘dubious’’ references to 


TABLE XI. Percentage distribution of deafness causes, 
classified by broad groups, with unknown causes dis- 
tributed according to proportions of known causes. 

















| Unknown causes | Unknown causes 

| undistributed distributed 

Causes of deafness classified 

in broad groups Male Female Male Female 
All groups 100.00 100.00 | 100.00 100.00 
I. Catarrhal and sinusitis 23.90 26.73 41.86 46.02 
II. All other diseases | 11.50 18.12 20.14 31.20 
III. Hereditary 8.50 8.14 14.88 14.02 

IV. Accidents and occupational ’ 
causes 13.20 5.09 23.12 8.76 

V. Cause unknown 42.90 41.92 = _ 
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TaBLE XII. Percentage distribution of deafness causes as given by 10,000 hearing aid users on case history reports. 





SS = = ~ = 








Percentage distribution of causes 
according to sex and stage of deafness 























Cause of deafness Stage 1 Stage 2 Stage 3 
as given by hearing aid user 

on case history report Male Female Male Female Male Female 

Se Total number of cases 695 846 ‘z 2,268 2,882 : 1,394 ; 1,915 
~All causes 100.00 100.00 | 100.00 100.00 | 100.00 —_ 100.00 
All infectious conditions and diseases 33.89 42.16 35.83 44.53 36.50 42.05 
Focalized infection, all 24.10 28.54 25.27 29.71 24.62 25.51 
Catarrhal 22.10 26.74 23.40 27.71 23.59 23.66 
Sinusitis 1.09 13 36 32 sia 17 
Mastoiditis «ae 1.18 74 82 53 .87 
Ear abscess .29 — ae 52 21 ae 
Tonsilitis 25 49 aa 34 14 54 
Systemic diseases, all 9.79 13.62 9.56 14.82 11.88 16.54 
Scarlet fever 5.90 7.58 6.47 9.32 7.97 10.46 
Influenza 1.40 2.50 1.37 2.18 1.80 2.68 
Measles 1.44 2.48 1.10 1.68 1.07 1.54 
Typhoid fever 74 23 2 88 .68 1.25 
Mumps 5 36 — 14 .08 23 
Diphtheria .16 36 — 52 14 38 

Smallpox — — — .10 — — 

Meningitis -— 11 — — 14 — 
Childbirth — PY —- 1.03 -- 1.48 
Hereditary 8.80 8.20 9.20 7.71 8.00 8.74 
Accidents and occupational causes 12.51 4.02 13.87 5.33 12.20 5.13 
Cause unknown or not given 44.80 44.90 42.10 41.40 43.30 42.60 




















causes, and these were listed under ‘‘Cause un- 
known.”’ A review of the tabulation indicated 
some interesting trends in the reports and it 
was considered worth while, therefore, to include 
these tables, which may prove to be of consider- 
able interest to some, especially the medical 
profession. 

In order to test the consistency of the reports 
on causes as given by the hearing aid user, the 
sample of cases was divided arbitrarily into the 
first 5000 and the second 5000 returns. These 
were again subdivided by sex. The data given in 
Table X show the distribution of the reports on 
causes for these two samples for males and 
females separately. Not only are there some 
noteworthy sex differences indicated, but for 
each sex considered separately there is marked 
consistency in the percentages of causes in the 
first and second samples. As a first observation, 
the proportion of deafness attributed to all 
infectious conditions and diseases has consistently 


a higher prevalence among females, averaging 
43.7 percent, whereas the figure for males is 
35.4 percent. A similar sex difference exists when 
the catarrhal group is considered separately, as 
well as for the systemic diseases considered as a 
group. The proportion of cases attributing the 
cause to accidents and occupational conditions is 
consistently higher among males, averaging 13.20 
percent, whereas among females the proportion 
is 5.09 percent. This is a reasonable expectancy 
because of the greater occupational hazards to 
which males are exposed. It is of interest that 
the proportion attributing the cause to hereditary 
factors is strikingly constant for both sexes in 
both samples, averaging around 8 percent. The 
proportion of cases falling into the ‘Cause un- 
known or not given”’ group is likewise consistent 
through both samples and for both sexes, averag- 
ing around 42 percent. 

It is certainly of interest to note that such a 
large proportion of causes fall in the catarrhal 
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TaBLE XIII. Frequency of occurrence of deafness among 
other persons in the families of hearing aid users. 








. 
| Percentage of persons who reported that 
other family members are hard of hearing 











Stage of 
deafness Male Female 
All stages 19.0 20.3 
Stage 1 18.8 Zhi 
Stage 2 19.2 19.7 
Stage 3 19.2 20.9 








group. Otologists have emphasized in the litera- 
ture for many years that the upper respiratory 
infections constitute the greatest single menace 
to good hearing, and those interested in pre- 
ventive measures have stressed the importance 
of caring for head colds, sinusitis, catarrh, acute 
coryza, tonsilitis, adenoids, and the like, in their 
early stages. These catarrhal conditions are given 
on the average more than twice as often as 
causes of deafness than all systemic diseases 
combined. It is worth mentioning that only a 
small proportion of persons who apply for a hear- 
ing aid fitting acknowledge having been under 
the treatment of a physician for their deafness. 

The large number of cases classified as ‘‘Cause 
unknown” reduce the figures in each of the other 
specific categories. There do not appear to be 
any obvious reasons why they should be con- 
sidered as distinctly different from the rest as a 
group. In other words, following customary 
procedures in statistical analysis for trial pur- 
poses it is legitimate to distribute the unknown 
causes in the proportion of the known causes. 
Table XI has been prepared on this basis, show- 
ing a summary of the broad classifications of 
causes with the unknown causes being undis- 
tributed in the first two columns but distributed 
according to the proportion of the known causes 
in the second two columns. The percentages ob- 
tained through distributing the unknown causes 
probably represent a truer picture of the real 
distribution than the percentages in which the 
unknown causes are undistributed. In the revised 
figures it is seen that the catarrhal and sinusitis 
causes constitute 41.86 percent of the male cases 
and 46.02 percent of the female cases. “‘All other 
diseases’’ constitute 20.14 percent of the male 
cases and 31.20 percent of the female cases. This 
would mean that approximately 70 percent of all 
hard-of-hearing persons who seek a hearing aid 
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fitting acquired their deafness through some in- 
fectious process and hence might benefit from a 
medical check-up. It is observed also that in the 
revised figures the proportion of causes attributed 
to hereditary factors assumes a constant figure 
for both males and females of approximately 
14 percent. 

It was thought that some differential relations 
might be revealed through a tabulation of causes 
in relation to stage of deafness. The data given 
in Table XII show this tabulation for each of 
the three stages of deafness and for each sex 
separately. This is a negative finding, inasmuch 
as the percentage distribution of causes does not 
seem to vary significantly with stage of deafness. 
About the only instances worthy of note are 
that the catarrhal cases have a higher relative 
prevalence for females in stages 1 and 2 than 
for females in stage 3. A second instance is that 
there are relatively more stage 2 and stage 3 
cases of deafness for scarlet fever than there are 
stage 1 cases. 

Another tabulation which serves as a verifica- 
tion of the proportion of causes attributed to 
hereditary factors is given in Table XIII. Each 
person was asked whether any other member of 
the family was hard of hearing. The figures in 
this table give the percentage of persons, by 
sex and stage of deafness, who reported that one 
or more other persons in the family were hard of 
hearing. The percentages are strikingly uniform, 
averaging about 20 percent. It is assumed that in 
general people use two facts of observation in 
deciding whether their deafness is hereditary: 
first, whether they were born deaf or hard of 
hearing ; and secondly, whether any members of 
the family are hard of hearing, especially blood 
relatives in the parental line. Actually there are 
numerous instances in which two or more mem- 
bers of the same family may have adventitiously 
acquired impaired hearing that is not really due 
to hereditary factors. Consequently, it is reason- 
able that the percentages in Table XIII should 
be slightly higher than the corrected values for 
causes due to hereditary factors as shown in 
Table XI. In summary, then, it is observed that 
approximately one out of five persons in the 
present study of hearing aid users comes from 
a family in which there are one or more other 
persons who are hard of hearing. 
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Notes on Radiation Impedance 


B. B. BAUER 
Shure Brothers, Chicago, Illinois 


(Received January 8, 1944) 


XPERIMENTAL work in electrical circuit 
analysis of acoustical meshes involving radi- 
ation impedance is generally complicated by the 
fact that radiation resistance and inertance terms 
in the usual series R+jX form vary with fre- 
quency. This objection can be overcome through 
the use of the equivalent parallel mesh which has 
approximately constant circuit parameters. 
The radiation impedance of a pulsating spher- 
ical source per unit area is given by! 


(R?ro?+jkro) 
(1+k?ro?) 


where p_ is density of air, 0.0012 g/cc, 
c is the velocity of sound, cm/sec., 
ro is the radius of the pulsating sphere, 
k=w/c=2nf/c, 
Z, is radiation impedance at radius fro; 
where the series resistance term is 
k?r,? 


R, = pc—— (2) 
1 +k?r,? 











(1) 


Z:= pc 


Fic. 1. —— R 





and the series inductance (inertance) term is 


pro 


L,=———_. (3) 
1+k?ro? 


The series-parallel transformation is done con- 
veniently as follows (see Fig. 1): Equating 
admittances of both circuits, 








1 1 1 
— = —+—. (4) 
R,+jwL, R, joL, 
Rationalizing the left side and rewriting, 
R, L, 3 
—-=—-—j—. (5) 


ee een 
R.2+°L,? R2+w*L,.? Rp oly 


Equating real and imaginary terms, substituting 
(2) and (3), and solving for values of the parallel 
elements R, and Ly, 


R,=pc (per unit area), (6) 


L,=pro (per unit area). (7) 


"I. B. Crandall, Theory of Vibrating Systems and Sound (D. Van Nostrand Company, New York), Eqs. (173)-(174). 
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TABLE I. Impedance coefficients for a circular piston set in an infinite baffle. 





BAUER 





Equivalent 
circuit 





Parallel 
(approximate) 





Resistance Rp 
inertance Lp 


Series 





(approximate) e ) 


Resistance R, 


inertance L, 2 +2 rz 


Series 
(Bessel) 


——_—_____ — w® 
Resistance R, Ji (2¢r.) = = 


inertance L, 


Resistance 
per sq. cm 


Inertance 
per sq. cm 





Lp =pr./ v2 








The concept of radiation impedance as consisting 
of two fixed circuit elements connected in parallel 
holds strictly in the case of a pulsating sphere 
only. But the analogy may be extended to other 
radiators; for example, to a circular piston in an 
infinite baffle. To the first approximation, let it 
be assumed that radiation impedance of a 
pulsating hemisphere radiating into 27 steradians 
is the same as that of a flat piston having an 
equivalent area. The radius 79 of a hemisphere in 
terms of the radius 7, of a circle of equal area is 
ro=r-/V2. Substituting in (7): 


Lp=pr./v2, (8) 


where Lp is the equivalent parallel inertance per 
unit area. R, remains unchanged; hence, 


Rp=pe, (9) 


where Rp is the equivalent parallel resistance per 
unit area. 

Corresponding series parameters may be ob- 
tained, if so desired, by transforming expressions 
(8) and (9) back into the equivalent series 


meshes. In Table | are shown the expressions for 
impedance coefficients using the approximate 
parallel, approximate series, and the conventional 
Bessel type formulae. 

Approximate treatment yields impedance errors 
of the order of 20 percent or more in the im- 
portant frequency range.? However, in view of 
the fact that a ‘‘flat piston in an infinite baffle” 
condition is seldom realized in practice, this 
degree of approximation appears tolerable. 

When the parallel impedance concept is em- 
ployed, the change-over to mechanical and to 
acoustical units is done in the conventional 
manner. Mechanical units are obtained by multi- 
plying impedance coefficients by the active area. 
Acoustical units are obtained by dividing imped- 
ance coefficients by the active area. 


2 Resistive component is in good agreement at low and 
high frequencies, and 34 percent low when kr,=2. In- 
ductive component is 20 percent low at low frequencies, 
31 percent low at kr-=1, and approximately 100 percent 
high for kr->3. At higher frequencies, however, the in- 
ductive component is relatively unimportant. Crandall 
treats this problem in a somewhat more accurate manner 
in the text of reference 1. 
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Letter to the Editor * 


VINCENT SALMON 
6220 South Moody Avenue, Chicago 38, Illinois 


January 18, 1944 


OR some time workers in acoustics have been going 

through the same experiences as those in electricity 
did many years ago. I refer to the difficulties attendant 
upon the lack of names for our commonly used units of 
impedance—acoustical, wave, and mechanical. The pro- 
posed listing submitted below is but one of the many com- 
binations possible, but may serve to crystallize some 
selection. 

Of course, the presence of names of those still living and 
the absence of mention of many of the founders of the 
impedance concept may well indicate that now is not the 
time for any decision. Also, the adoption of the m.k.s. 
system would require another set of units or else a dis- 
tinctive prefix, as mek-. In any event the Society may find 
the results of discussions of use in preparing recommenda- 
tions to national and international standardizing agencies 
when the time is ripe. (See Table I.) 

The term vibration impedance refers to the quotient of 
a force-like quantity by a velocity-like quantity. In par- 
ticular, acoustical impedance is the quotient of pressure 
by volume velocity (p/Av), and is of greatest utility in 
working with systems with definite boundaries, as horns, 





vented enclosures, etc. The quotient of pressure by par- 
ticle velocity (p/v) is the wave impedance and is most 
useful in solutions of the wave equation, although its re- 
ciprocal, the wave admittance, is more easily handled 
analytically. Finally, mechanical impedance, force di- 
vided by velocity (pA/v), serves to relate the behavior 
of radiating surfaces with the generated or received wave. 


TABLE I. Proposed vibration impedance units. 








Type of impedance 
Acoustical Wave Mechanical 


Unit for 





Webster 
Gm-cm=? Gm 
Crandall Olson 


Rayleigh Morse 
Gm-cm~4 
Stewart 


Resistance, reactance, modulus 
Mass-like element 
Stiffness-like element 








The area A in the above quotients appears as a simple 
product with the acoustical quantity only if that quantity 
is constant over the area. If not, the integral over the area 
may be used to obtain an average impedance. 


* The Editorial Board assumes no responsibility for the opinions ex- 
pressed in letters. 
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Acoustical Society News 


Information Concerning Enemy-Held or Enemy- 
Menaced Countries 


The Associated Defense Committees of Chicago Tech- 
nical Societies have issued an urgent request for the names 
and addresses of all engineers or scientists who have tech- 
nical information concerning industries, communications, 
transportation, raw materials, etc., of any areas in Europe 
or in the Pacific which are now held by the enemy or 
might conceivably become theaters of war operations. 
The Committee is also looking for still pictures or moving 
pictures showing coastlines, harbors, industrial centers, 
and the like of such areas. 

Any person having such information or knowing of some 
one who has such information, please communicate at 
once with Robert C. Brown, Jr., Chairman of the Asso- 
ciated Defense Committees, 226 West Jackson Boulevard, 
Chicago, Illinois. Give as much detail as possible con- 
cerning the type of information that is available. 

Here is a real way to help the war effort, so do it now! 
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Current Publications on Acoustics 


F. A, FIRESTONE 
3059 Randall Laboratory, University of Michigan, Ann Arbor, Michigan 


Book Review 


The Mathematics of Physics and Chemistry. HENry 
MARGENAU AND G. M. Murpny. Pp. xii + 581. D. Van 
Nostrand Company, New York, 1943. Price $6.50. 

For the past twenty years workers in theoretical physics 
have, for the most part, neglected classical problems and 
concentrated on the newly opened field of quantum, or 
atomic, theory. This is not surprising, since it was a new 
field, with all the glamour and “easy pickings” of all new 
fields, gold or scientific. During the past five years, how- 
ever, the bonanza has been worked out, and the yield has 
become no higher than in other fields, so that there has 
been an increasing tendency for workers to return to the 
fields of acoustics, electromagnetic theory, etc. This 
tendency has increased because of wartime needs, and 
probably will continue until the nuclear field is broken 
open. 

During the attack on atomic theory many previously 
unfamiliar mathematical methods became useful tools, 
which can now be used with profit in other fields. The book 
of Margenau and Murphy is a readable review of these and 
other methods. After a discussion of the mathematics of 
thermodynamics, the book takes up ordinary differential 
equations and their solutions, vectors and curvilinear co- 
ordinates, and the calculus of variations. Next comes a 
short review of the Laplace, wave, and diffusion equations, 
a discussion of the eigenfunction solutions for standing 
wave problems, and a treatment of the vibrations and 
rotations of molecules. The book then takes up matrix 
algebra, and goes on to an outline of the mathematics of 
quantum mechanics. The final chapters comprise a short 
discussion of classical and quantum statistical mechanics, 


a useful and welcome review of the methods of numerical 
calculation, and condensed introductions to integral equa- 
tions and group theory. 

The book is naturally not an exhaustive treatise in any 
of these fields, but references are given to more detailed 
treatments. It should be useful, however, for those wishing 
to review mathematical methods or for those wishing to 
become acquainted enough with these methods to be able 
to follow articles on theoretical physics. The treatment is 
logical and quite readable, considering the compression 
which was necessary to include so many subjects in one 
volume. Examples are worked out to illustrate many 
points. The index seems to be satisfactorily complete. 

Since this volume purports to be a review ‘‘of those parts 
of mathematics which form the tools of the modern worker 
in theoretical physics and chemistry,” the reviewer feels 
impelled to point out two omissions which, he feels, reduce 
the usefulness of the book. Although there is a considerable 
discussion of scalar waves, there is no discussion of the 
vector wave solutions of Maxwell’s equations, which are 
at present of such interest in the study of microwaves. 
Nor is there any discussion of operational analysis, involv- 
ing the use of the Laplace or Fourier transform and the 
generalized concept of impedance, which is of growing use- 
fulness in electromagnetic and acoustic theory. Inclusion 
of these two subjects, and a slight reduction in the number 
of detailed quantum mechanical solutions, would have 
made a useful book still more useful to workers in theo- 
retical acoustics. 

Puitie M. Morse 
Massachusetts Institute of Technology 





References to Contemporary Papers on Acoustics 


M OST of the titles of papers appearing in other languages than English have been translated. 
Abstracts in English of many foreign papers have appeared or soon will appear in Science 
Abstracts, Section A. Where references are made to Science Abstracts, the reference is to the volume 
number and abstract number. The abbreviations of the names of journals are those used in Science 
Abstracts and can be found in any annual index to those abstracts. 

The numbers appearing at the head of each entry are the numbers which identify the subject 
headings in the Cumulative Index of this journal issued in November, 1939. The same Classification 
of Subjects can be found in the index to Volume 15, this issue. 


Compiled with the generous assistance of Samuel Sass, Physics Librarian, University of Michigan. 


1. AcousTICAL SOCIETY OF AMERICA 


1.6 Illustrated Biographical Sketch. Dayton C. MILLER. 
Cenco News Chats, No. 43, 6-7 (Dec. 1943). 
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2. ARCHITECTURAL ACOUSTICS 


2.2 Remarks on “Oelsner’s Building Method.” G. 
HorsBaver. Akust. Z. 7, 111-115 (May, 1942); Sci. 
Abs. A46, 2543 (1943). 
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REFERENCES TO CONTEMPORARY PAPERS ON ACOUSTICS 


Distributed Systems of Radiators Employed in 
Architectural Acoustics. L. D. ROSENBERG AND B, D. 
TARTAKOVSKY. Comptes Rendus (Doklady) de 
l’Acad. des Sciences, U.R.S.S. 31, 883-885 (1941); 
(in English) Wireless Engineer 20, 3077A (1943). 
Synthetic Reverberation. D. W. ALpous. Electronic 
Engineering 16, No. 186, 117 (August, 1943); Wireless 
Engineer 20, 3442A (1943). 

Insulating Materials. H. R. FRAENKEL. Roy. Soc. 
Arts J. 91, 562-564 (Sept. 17, 1943); Wireless Engi- 
neer 20, 3445A (1943). 

Theory of Sound Damping by Thin Walls. L. 
CreMer. Akust. Z. 7, 81-104 (May, 1942); Sci. Abs. 
A46, 2544 (1943). 


3. Books AND BIBLIOGRAPHIES 


Book Review: Dynamical Analogies. H. F. OLson. 
Proc. I.R.E. 31, 524 (Sept. 1943). 


4. Ear AND HEARING 


Measurement of Vibration Sense. A. Roru. War 
Med., Chicago 4, 280-282 (1943). 

Advances in the Study of Hearing. F. C. ORMEROD. 
J. Laryng. 58, 1-14 (1943). 

Vision, Hearing, and Aeronautical Design. L. D. 
CARSON ET AL. Roy. Aeron. Soc. J. 47, 411-412 
(Aug. 1943). 

The Electrical Reactions of the Cochlea and Auditory 
Nerve. E. D. ApriAn. J. Laryng. 58, 15-20 (1943). 
Some Functions of the Non-Acoustic Labyrinth. J. G. 
MacKenzie. Ann. Otol., etc., St. Louis 52, 400-408 
(1943). 

The Independent Differentiation of the Sensory 
Areas of the Avian Inner Ear. H. J. Evans. Biol. 
Bull. Woods Hole 84, 252-262 (1943). 

Labyrinth in Aviation. H. BRUNNER. J. Aviat. Med. 
14, 132-150 (1943). 

The Problem of Impaired Hearing. J. A. BAssirr. 
Arch. Otol., Chicago 38, 94-96 (1943). 

The Mass Ratio Between Membrane and Liquid of 
the Internal Ear. O. F. Ranke. Akust. Z. 7, 1-11 
(Jan. 1942); Sci. Abs. A46, 2541 (1943). 

Bone Condition During Experimental Fixation of the 
Stapes. K. R. Smiru. J. Exp. Psychol. 33, 96-107 
(1943). 

Pigmentary Degeneration of the Retina and Nerve 
Type of Deafness. W. A. SIRLES AND H. SLAUGHTER. 
Am. J. Ophthal. 26, 961-966 (1943). 

The Problem of Impaired Hearing. J. A. Bassirr. 
Arch. Otol., Chicago 38, 94-96 (1943). 

Preventive Approach to Defective Hearing. E. E. 
KLEINSCHMIDT. Ohio State Med. J.39, 929-931 (1943). 
Lesions of the Conduction Apparatus. H. B. PERLMAN. 
Arch. Otol., Chicago 37, 680-690 (1943). 

Functional and Simulated Deafness. F. HARBERT. 
Nav. Med. Bull., Washington 41, 458 (1943). 
Prevention of Traumatic Deafness. A Preliminary 
Report. W. H. Witson. Arch. Otol., Chicago 37, 
757-767 (1943). 
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War Deafness. J. B. TrmBeRLAKE. Volta Rev.’ 45, 
27-29; 100-102; 224-226 (1943). 

Chronic Progressive Deafness, Including Otosclero- 
sis and Diseases of the Inner Ear. G. E. SHAMBAUGH 
AND F, Wojntak. Arch. Otol., Chicago 37, 856-881 
(1943). 

For references on deafness see Volta Review. 
Electronics in Auditory Research. D. M. Speaker. 
Electronics 14, 38-41; 92-93 (1941). 

Office Noises and Their Effect on Audiometry. \V. D. 
Currier. Arch. Otol., Chicago 38, 49-59 (1943), 
Some Problems Involved in the Fitting of Hearing 
Aids. T. H. HALSTED AND F. M. Grossman. N. Y. 
State J. Med. 41, 352-358 (Feb. 15, 1941). 

Modern Aspects of the Hearing Aid Problem. T. H. 
HALSTED AND F. M. GrossMAN. N. Y. State J. Med. 
42, 1944-1950 (Oct. 15, 1942). 

Audiometry in General Practice. WW. MUELLER. New 
Engl. J. Med. 227, 617 (1942). 

The Threshold for Sound Intensity of the Preyer 
Ear Reflex as a Quantitative Auditory Test with the 
Guinea Pig. H. Gerstner. Pfliig. Arch. ges. Physiol. 
246, 265-273 (1942); Biol. Abs. 17, 18, 361. 

Hello! Do You Hear Me? With chart showing range 
of hearing of common animals and range of pitch of 
songs of common birds. E. L. PALMER. Nature Mag. 
36, 81-88 (1943). 

The Auditory Acuity of Pre-Adolescent Monkeys. 
J. D. Harris. J. Comp. Psychol. 35, 255-265 (1943). 
Sensitivity of the Ear. Nature 152, 453 (Oct. 16, 
1943). 

Effect of Noise on Normal and Impaired Hearing. 
P. WeERSMA. Z. Hals. Nas. u. Ohrenheilk 47, 402 ff 
(1941). 

Office Noises and Their Effect on Audiometry. \V. D. 
Currier. Arch. Otol., Chicago 38, 49-59 (1943). 


APPLIED Acoustics, INSTRUMENTS AND APPARATUS 


Measuring Shaft Power Output by Means of Acous- 
tics. C. C. Downie. B.E.A.M.A. J. 50, 255 (Aug. 
1943). 

Vibrating Table for Dynamic Testing in the Sound- 
Frequency Range. F. I. Meister. Akust. Z. 7, 51-56 
(March, 1942); Sci. Abs. A46, 2535 (1943). 

The Plotting of Rapidly Varying Phenomena with 
Neumann’s Damping-Recorder. M. GOSEWINKEL. 
Akust. Z. 7, 104-111 (May, 1942); Sci. Abs. A46, 
2536 (1943). 

Preliminary Experiments on the Acoustical Probing 
of the Atmosphere by Means of a Monochromatic 
Ray. V. M. BovsHEVEROV AND V. A. KRASSILNIKOV. 
Comptes Rendus (Doklady) de I’Acad. des Sciences, 
U.R.S.S. 32, 44-46 (1941); (in English) Wireless 
Engineer 20, 2944A (1943). 

Studio for the Microphonic Pick-Up of Acoustic 
Programs. H. J. voN BRAUNMUHL AND W. WEBER. 
Hochfrequenztechn. u. Elektroakustik 61, 92 (March, 
1943); Wireless Engineer 20, 3443A (1943). 
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Moving-Coil Loudspeaker Giving Voltages Propor- 
tional to Coil Velocity. O. RoniGer. Hochfrequenz- 
techn. u. Elektroakustik 60, 115 (Oct. 1942); Wireless 
Engineer 20, 3421A (1943). 

The Propagation of Sound Waves in a Horn of the 
Form of a Paraboloid of Rotation Excited by a Point 
Sound-Source at Its Focus. H. BucHHoLz. Ann. d. 
Physik 42, 423-460 (April 8, 1943); Wireless Engi- 
neer 20, 3028A (1943). 

Frequency-Modulation Loudspeaker Distortion: Its 
Cause, Magnitude, and Cure. Wireless World 49, 
248-249 (Aug. 1943). 

“Bimorph” Rochelle Salt Crystals and Their Applica- 
tions. R. S. SawpeEy, JR. Radio No. 285, 32-35 (Oct. 
1943). 

Directional Microphone with a Sound-Amplifying 
Arrangement. H. Barscu. Hochfrequenztechn. u. 
Elektroakustik 61, 92 (March, 1943). 

Lip Microphone for Gunfire Noise Cancellation. 
Electronics 16, No. 12, 152-154 (Dec. 1943). 
Preliminary Experiments on the Acoustical Probing 
of the Atmosphere by Means of a Monochromatic Ray. 
V. M. BovsHEVEROV AND V. A. KRASSILNIKOV. 
Comptes Rendus (Doklady) de I’Acad. des Sciences, 
U.R.S.S. 32, 44-46 (1941); (in English) Wireless 
Engineer 20, 2944A (1943). 

Acoustical Location for Shooting at Invisible Aircraft. 
A. KUHLENKAMP. Z. Ver. Deutsch Ing. 85, 393-400 
(1941); Sci. Abs. 45A, 413. 

The Physical and Technical Foundations of the 
Acoustic Landing-Altimeter. E. KutzscHER AND P. 
Orticu. Z. Ver. Deutsch Ing. 87, 298-299 (May 15, 
1943). 

Electronic Megaphones. Electronics 16, No. 11, 
125-127 (Nov. 1943). 

H. Jupe. 
Electronic Engineering 16, No. 187, 166-167 (Sept. 
1943). 

Sibilant Speech Sounds: The Elimination of Relative 
Spectral-Energy Distortion in Electronic Compres- 
sors. B. F. MILLER. Electronic Engineering 16, No. 
185, 69-70 (July, 1943). 

Principles of Modern Gramophone Recording. N. 
BANERJEE. Science and Culture (Calcutta) 8, 485-490 
(June, 1943). 

Records in the Making. Electronics 16, No. 11, 118- 
119 (Nov. 1943). 

Record Tracking: The Weight Required to Keep the 
Needle in the Groove. G. L. Beers Aanp C. M. SIn- 
NETT. Wireless World 49, 260-262 (Sept. 1943). 
Sibilant Speech Sounds: The Elimination of Rela- 
tive Spectral-Energy Distortion in Electronic Com- 
pressors. B. F. MILLer. Electronic Engineering 16, 
No. 185, 69-70 (July, 1943). 

The Limits of Improvement of Intelligibility in Tele- 
phonic Communications. K. O. Scumipt. T.F.T. 
(Telegraphen-, fernsprech-funk- und fernsprech- 
technik) 32, No. 3, 54-60 (March, 1943); Wireless 
Engineer 20, 3432A (1943). 
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Transmission Relations in Telephony Compared with 
Natural Hearing. K. Braun. T.F.T. (Telegraphen-, 
fernsprech-funk- und fernsprech-technik) 32, No. 3, 
49-53 (March, 1943); Wireless Engineer 20, 3433A 
(1943). 


6. MusIcAL INSTRUMENTS AND Music 


Music in Industry. H. Burris-Mever. Sci. Amer. 
169, 262-264 (Dec. 1943). 

The Problem of the Keyboard Instrument. II. 
L. S. Ltoyp. Phil. Mag. 34, 624-631 (Sept. 1943). 
The Problem of the Keyboard Instrument. III. 
L. S. Ltoyp. Phil. Mag. 34, 674-684 (Oct. 1943). 


7. NOISE 


Remedies for Unpleasant Noise. Science 98, No. 2549, 
Supplement p. 10-12 (Nov. 5, 1943). 

Diesel Noise Can Be Abated by Correct Design. 
Sci. Amer. 169, 270 (Dec. 1943). 

Noise Suppression in Fine-Mechanical Gear. R. 
BerGER. Akust. Z. 7, 18-29 (Jan. 1942); Sci. Abs. 
A46, 2542 (1943). 


9. SPEECH AND SINGING 


Sibilant Speech Sounds: The Elimination of Relative 
Spectral-Energy Distortion in Electronic Compres- 
sors. B. F. MILLER. Electronic Engineering 16, No. 
185, 69-70 (July, 1943). 


10. SUPERSONICS (ULTRASONICS) 


“Bimorph” Rochelle Salt Crystals and Their Applica- 
tions. R. S. Sawpey, Jr. Radio, No. 285, 32-35 
(Oct. 1943). 

Theory of Ultrasonic Interferometer. P. E. Kras- 
NOOSHKIN. J. of Physics, Moscow 7, 80-91 (1943). 
(In English.) 

Question of Absorption Measurement in the Super- 
sonic Region. H. Born. Zeits. f. Physik 120, 383-396 
(Feb. 1943). 

Theory of Ultrasonic Interferometer. P. E. KRras- 
NOOSHKIN. J. of Physics, Moscow 7, 80-91 (1943). 
(In English). 

Longitudinal Quartz Vibrations. Electronics 16, No. 
11, 212-216 (Nov. 1943). 

On the Propagation of Ultrasonic Waves in Wires. 
E. Czerirnsky. Akust. Z. 7, 12-17 (Jan. 1942); Sci. 
Abs. A46, 2537 (1943). 

Metallurgical Possibilities of Ultrasonic Waves. 
Mech. World 113, 191-192 (Feb. 19, 1943); Sci. Abs. 
A46, 2539 (1943). 

Metallurgical Possibilities of Ultrasonic Waves. 
Mech. World 113, 191-192 (Feb. 19, 1943); Sci. Abs. 
A46, 2539 (1943). 


11. WAVES AND VIBRATIONS 


Measurement of Vibration Sense. A. RotH. War 
Med., Chicago 4, 280-282 (1943). 

A Simple Method of Measuring the Wave-Length 
of Sound in Free Air. E. G. KNow es. J. Sci. Instru- 
ments 20, 165 (1943). 
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11.4 Interaction Acoustical Impedance of Spherical 
Radiators and Resonators. M. I. KARNOvskY. 
Comptes Rendus (Doklady) de I’Acad. des Sciences, 
U.R.S.S, 32, 40-43 (1941); (in English) Wireless 
Engineer 20, 3075A (1943). 

11.5 On Superposition of Undamped Plane Gas Waves of 
Large Amplitude. H. Prriem. Akust. Z. 7, 56-65 
(March, 1942); Sci. Abs. A46, 2540 (1943). 

11.6 An Experimental Study of the Acoustical Conduc- 
tivity of a Circular Orifice in a Partition Placed Across 
a Tube. V.S. NeEstERov. Comptes Rendus (Doklady) 
de l’Acad. des Sciences, U.R.S.S. 31, 879-882 (1941). 
(In English.) 

11.6 A Theoretical Investigation of the Acoustical Con- 
ductivity of a Circular Aperture in a Wall Put Across 
a Tube. V. A. Fock. Comptes Rendus (Doklady) 
de Il’Acad. des Sciences, U.R.S.S. 31, 875-878 (1941). 
(In English.) 

11.7 An Experimental Study of the Acoustical Conduc- 
tivity of a Circular Orifice in a Partition Placed Across 
a Tube. V.S. NestERov. Comptes Rendus (Doklady) 
de I’Acad. des Sciences, U.R.S.S. 31, 879-882 (1941). 
(In English.) 
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11.7 A Theoretical Investigation of the Acoustical Con- 
ductivity of a Circular Aperture in a Wall Put Across 
a Tube. V. A. Fock. Comptes Rendus (Doklady) de 
l’Acad. des Sciences, U.R.S.S. 31, 875-878 (1941), 
(In English). 

11.7 An Acoustic Method for Determining the Dynamic 
Compressibility and the Loss Factor of Elastic Sub- 
stances. E. MEYER AND K. Tamm. Akust. Z. 7, 45-50 
(March, 1942); Sci. Abs. A46, 2589 (1943). 

11.7 On Some Experiments withe Sound Waves Gener- 
ated by Periodical Suction Impulses. F. Bruns. 
Akust. Z. 7, 29-32 (Jan. 1942); Sci. Abs. A46, 2534 
(1943). 

11.7 The Propagation of Sound Waves in a Horn of the 
Form of a Paraboloid of Rotation Excited by a Point 
Sound-Source at Its Focus. H. BucHHOoLz. Ann. d. 
Physik 42, 423-460 (April 8, 1943); Wireless Engi- 
neer 20, 3028A (1943). 

11.7 Resonant Vibration in Large Engine Foundation. 
G. M. DEXTER AND M. K. NEwMan. General Radio 
Experimenter 18, No. 6, 2-4 (Nov. 1943). 





Review of Acoustical Patents 


ROBERT W. YOUNG 
C. G. Conn, Ltd., Elkhart, Indiana 


Printed copies of patents are furnished by the Patent 
Office at a cost of 10¢ each. Address all communications to: 
The Commissioner of Patents, Washington, D. C. Remit- 
tance may be made by money order, certified check, cash, 
or special coupons which are sold in blocks of twenty or 
books of one hundred. 

The decimal numbers appearing before titles are those 
which identify the headings being used in the analytic 
subject index of this journal. The Patent Office classifica- 
tion given in parentheses with each patent entry is out- 
lined in the ‘Manual of Classification of Patents’’ which 
is obtainable from the Superintendent of Documents for 
$1.50. 

Unless otherwise indicated, patents listed have been 
issued by the United States Patent Office. 


Reviewers 


B. B. BAvER, Shure Brothers, Chicago, Illinois 

GEORGE W. Downs, 384 South Holliston Avenue, Pasa- 
dena 5, California 

H. S. KNow es, 847 Clinton Place, River Forest, Illinois 

C. E. Netson, Nelson Muffler Corporation, Stoughton, 
Wisconsin 

HALE J. SABINE, The Celotex Corporation, Chicago, Illinois 

L. W. SEpMEYVER, U. S. Navy Radio and Sound Laboratory, 
San Diego, California 

R. W. Youna, C. G. Conn, Lid., Elkhart, Indiana 


2,291,220 
2.1 VENTILATING SYSTEM 


John A. Germonprez, assignor, by mesne assignments, to 
Burgess Battery Company. 
July 28, 1942, 14 Claims (Cl. 98-33). 


This patent describes a room ventilating system in which 
air is forced into the room at low velocity through an 
aspirating suspended ceiling. The proper degree of air re- 
striction may be provided either by a perforated rigid 





membrane or by porous units which can be designed to 
perform the added functions of air filtering and acoustical 
treatment. In one variation, air is supplied to the space 
between the porous units and the perforated membrane, 
so that air flow takes place only through the latter —HJS 
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2,304,480 


2.1 BUILDING ASSEMBLY AND BRACKET 
THEREFOR 


Albert A. Schramm, assignor to United States Gypsum 
Company. 
December 8, 1942, 11 Claims (Cl. 189-35). 


This patent describes a bracket for the erection of trough 
reflectors in conjunction with a suspended acoustical ceil- 
ing. The bracket is in two pieces, one of which is secured 





to the metal runner supporting the acoustical units, the 
other being fastened to the reflector on the floor or bench. 
Assembly is effected by sliding the two parts of each 
bracket into interlocking relationship—HJS 


2,306,685 
2.1 ACOUSTICAL ASSEMBLY 


John A. Chambers, assignor to Johns-Manville Corpora- 
tion. 
December 29, 1942, 9 Claims (Cl. 189-85). 


This patent relates to the provision of trough lighting 
units in connection with the metal pan type of suspended 
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2,313,687 


2.1 CEILING STRUCTURE 
Stephen A. Walker and Albert A. Schramm, assignors to 


United States Gypsum Company. 
March 9, 1943, 18 Claims (Cl. 189-85). 


This invention relates primarily to the design and instal- 
lation of fluorescent trough lighting units in conjunction 
with a suspended acoustical ceiling of the metal pan type. 
Among the features cited are (a) shaping of the trough to 





reduce sharp contrasts in illumination of the ceiling surface, 
(b) provision of removable vertical baffles in the troughs to 
reduce glare, (c) isolated mounting of the control units to 
reduce 60-cycle hum, and (d) novel means of aligning the 
trough units with respect to the acoustical ceiling —HJS 


2,334,484 
2.1 ACOUSTICAL ASSEMBLY 


James Y. Dunbar, assignor to Johns-Manville Corporation. 
November 16, 1943, 19 Claims (Cl. 189-85). 


A method is described of incorporating flush type incan- 
descent lighting units in a suspended acoustical ceiling of 
the metal pan type. The reflector is carried by a frame 
which rests on the T-bar members of the acoustical as- 








acoustical ceiling. The troughs are secured by snapping 
into the same metal runners that support the acoustical 


units.—HJS 


sembly. The hinged lens is built into a frame which snaps 
into the T-bars in the same manner as the acoustical units. 
The lighting fixtures are thus interchangeable with the 
acoustical pans and can be removed and replaced at any 


location on the ceiling —HJS 
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2,302,020 
2.4 DECORATIVE TILE 
Emile Frederick, Jr., assignor to The Celotex Corporation. 
November 17, 1942, 9 Claims (Cl. 92-39). 


This invention relates primarily to a mineral fiber acous- 
tic tile whose absorption is increased by the formation of 
fissures in its surface. The fissures are produced when the 





material is at the wet and plastic stage of manufacture by 
means of a liquid or air jet or by mechanical displacement 
of the fibers ——HJS 


2,326,763 


2.4 ACOUSTIC MATERIAL 


Dean D. Crandell, assignor to National Gypsum Company. 
August 17, 1943, 1 Claim (Cl. 154-44). 


This patent relates to the process of applying a hard 
coating to the surface of a low density wood fiber acoustical 
material, then perforating the surface to a depth only 
slightly greater than the thickness of the coating. This 
1? treatment’ allows paint to 
= sl . be applied to the material 
oe without soaking in exces- 
eR fe Sender APY, sively or reducing its sound 


VRE LIINA/ 4 
VOSS absorption.—HJS 
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2,335,728 
2.4 SOUND ABSORBING OR ATTENUANT AR- 
RANGEMENT FOR REVERBERANT ROOMS 
Heinrich Benecke; vested in the Alien Property Custodian. 
November 30, 1943, 8 Claims (Cl. 20-6). 


This invention is a floor construction intended to absorb 
sound by means of resonating air cavities. The floor surface 
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is in the form of a grating, the apertures of which lead to 
the underlying cavities. The dimensions of the apertures 
and cavities are designed for the low frequency range and 
may be variable in order to absorb a number of frequencies, 
It is claimed that the effectiveness of the construction 
diminishes when partially covered by an audience, thus 
equalizing room conditions with respect to audience size, 


—HJS 


2,320,737 


2.11 SOUND DAMPING INSULATION AND 
PROCESS OF MANUFACTURE 


Henry B. Hutten, assignor to The Ruberoid Company. 
June 1, 1943, 7 Claims (Cl. 154-28). 


A sound damping felt of the type applied to automobile 
dash compartments is described. The patented feature is 
the formation of two or more sets of waffle-like indentations 
of different sizes for the purpose of increasing the flexibility 





and sound damping efficiency of the material. It is stated 
that higher efficiency is obtained if the small indentations 
are formed first, and that the efficiency is increased five to 
ten times over the unindented material—HJS 


2,327,320 
4.5 AMPLIFYING HEARING AID 
Harry B. Shapiro, assignor to Sonotone Corporation. 
August 17, 1943, 6 Claims (Cl. 179-107). 


A wearable vacuum-tube hearing aid circuit using an 
inductively coupled voltage amplifier and transformer 


— —$—$——$ re 





coupled output stage, wherein self-resonance of the inter- 
stage coupling inductance and tuning of the output circult 
are utilized to obtain the desired frequency response. t 
—LWS 
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2,327,321 
4.5 HEARING AID AMPLIFIER 


Harry B. Shapiro, assignor to Sonotone Corporation. 
August 17, 1943, 9 Claims (Cl. 179-107). 
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This patent is a companion to Patent No. 2,327,320 and 
covers the mechanical details of packaging the two-stage 
wearable vacuum-tube hearing aid —LWS 


2,328,169 


5.1 MEANS FOR INSTRUCTING BY 
HISTOPHONETICS 
Erwin I. Schindler. 
August 31, 1943, 2 Claims (Cl. 35-17). 


Method for synthesization of heart sounds employing a 
microphone 1 and a sliding tube attachment 13. The lec- 
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turer blows at A and the various heart-like sounds are 
produced by manipulation of the equipment. Resulting 
sounds are amplified for lecture use and reproduced by 
loudspeakers 3—BBB 


2,320,402 
5.8 LOUDSPEAKER 


Gregory W. Blessing, assignor to Radio Corporation of 
America. 
June 1, 1943, 5 Claims (Cl. 179-117). 


The specification describes a loudspeaker field structure 
in which the yoke is made by winding a continuous strip 





of thermoplastic-cement coated ferromagnetic material to 
the desired thickness. After forming to the desired shape 
the yoke is heated to complete the cementing —HSK 


2,337,213 


5.8 PRESSURE CONTROL LOUDSPEAKER 
ENCLOSURE 


Joseph Topping, Jr. 
December 21, 1943, 7 Claims (Cl. 181-31). 


The specification describes an enclosure for direct radia- 
tor loudspeakers in which the waves from the rear of the 
diaphragm are led through a tortuous 
maze of compartments and baffles. 
It is stated that these break up and 
“cancel the slow and sustained sound 
waves set in motion in the enclosure 
by the loud-speaker.”” No absorbing 
material is used.—VS 
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2,337,839 
5.8 ACOUSTICAL DEVICE 


Harry N. Rider. 
December 28, 1943, 14 Claims (Cl. 181-31). 


This describes a loudspeaker which consists of a large 
reflector or ‘“‘bowl’’ in which the electroacoustic unit is 
mounted. A plurality of tubular and horn-shaped resonators 
coupled to the unit and to the reflector are said to “amplify 
and stabilize’ the sound waves. The stabilization is said to 
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eliminate the possibility of echo or reverberation in an 
auditorium though the method by which this is to be 
achieved is not clear—HSK 


2,338,262 
5.8 ACOUSTIC HORN 

Vincent Salmon, assignor to Jensen Radio Manufacturing 

Company. 
January 4, 1944, 17 Claims (Cl. 181-27). 

This describes a family of horns in which a variety of 
impedance-frequency characteristics may be obtained by 
selection of the horn contour. Members of the family which 
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Son ee a 
§ 67890 


' vw : 3 4 
Ratio of Frequency to Cut-Off Frequency 


give higher resistances than the exponential, especially near 
the cut-off frequency, are of particular interest. Improved 
efficiency near the lower cut-off frequency of the horn is 
said to be obtained with conventional electromechanical 
driving motors—HSK 


2,322,263 


5.10 ELECTROMAGNETIC RECORDING 
MECHANISM 


Edwin E. Turner, Jr., assignor to Submarine Signal Com- 


pany. 
June 22, 1943, 2 Claims (Cl. 175-339). 


In an echo sounding device it is convenient to have a 
permanent record showing the trend of readings. This re- 
corder has only one moving part to be actuated by the 
returning echo, the elongated rectangle 9 which is sus- 
pended lightly in magnetic gap 17. It acts asa single shorted 
turn of a transformer secondary. Paper is fed between bar 
9 and the steadily rotating helix 8, which is inked by con- 
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tact with roller 80. When an echo is received current in 
coil 31 produces a large current in 9 which in turn reacts 
with the steady field in gap 17 to move the paper against 
the helix, thus causing an inked mark displaced trans- 
versely on the paper strip proportionally to the elapsed 
time.—RWY 


2,328,222 


5.10 GEOPHONE 


Malcolm D. McCarty, assignor to Socony-Vacuum Oil 
Company, Incorporated. 
August 31, 1943, 9 Claims (Cl. 177-352). 


The specification describes an inverted form of the 
balanced, variable reluctance transducer. Equalizer bars 
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are provided to minimize variation of flux in the permanent 
magnets. The use of powdered core material is suggested.— 


GWD 


2,328,496 
5.10 MAGNETOSTRICTIVE MICROPHONE 


Yves Rocard; vested in the Alien Property Custodian. 
August 31, 1943, 4 Claims (Cl. 177-386). 


An underwater microphone comprising a diaphragm 3 
and a laminated magneto- 
strictive bar attached there- 
to. The variation of length 
of laminations is said to be 
instrumental in increasing 
the band of transmitted fre- 
quency.—BBB 
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2,331,363 2,331,624 
5.10 SEISMIC PROSPECTING SYSTEM 5.10 METHOD OF AND APPARATUS FOR 
Harold W. Washburn, assignor to Consolidated Engineer- SEISMIC SURVEYING 
ing Corporation. Josephus O. Parr, Jr., assignor to Olive S. Petty. 
October 12, 1943, 5 Claims (Cl. 177-352). October 12, 1943, 14 Claims (Cl. 177-352). 


This patent describes the use of auxiliary impedances to 
equalize insertion losses and reduce impedance irregulari- 





A system using duplex geophones to minimize effect of 
ground roll—GWD 


ties resulting from variation in cable length. Resistance is 2.331.904 

added symmetrically to each circuit to make resistance of 

all channels equal to longest lead. Provision is made for 5.10 GEOPHYSICAL INSTRUMENT 
connecting different values of resistance to compensate for Gotthard Viktor Arnold Gustafsson and Johan David 
different cable systems.—GW D Malmavist. 


October 19, 1943, 5 Claims (Cl. 265—1.4). 


2,331,623 
5.10 SEISMIC CIRCUIT 


Josephus O. Parr, Jr., assignor to Olive S. Petty. 
October 12, 1943, 11 Claims (Cl. 234-1.5). 
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This is a circuit for deriving an improved time mark 
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A preferred arrangement of this suspension for a gravity 
measuring device includes two radial coil springs 4 and 5 
acting in opposition. Part of the load of 1 may be carried 
on the flat springs 3. When a change in gravity produces a 
in seismic surveying system. Rupture of bridge wire in cap deflection of 1 from its indicated equilibrium position, 
by explosion is used to supply a step function exciting a springs 4 and 5 increase the deflection still further. The 
resonant circuit. The initial oscillation of this circuit is position of the movable weight may be determined by 
separated and modified to give the desired shape—GWD measuring the electrical capacitance between plates 16 and 
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17. As an alternative, the weight may be returned to its 
equilibrium position by the application of a d.c. voltage 
across 10 and 11 in which case the magnitude of this voltage 
is a measure of the gravity change—GWD 


2,332,541 


5.10 MAGNETOSTRICTIVE OSCILLATOR 
Edwin E. Turner, Jr., assignor to Submarine Signal 
Company. 
October 26, 1943, 4 Claims (Cl. 177-386). 





Pressure release surfaces, resulting from cellular sponge 
rubber 13, serve as reflectors whereby the radiation from 
both surfaces of magnetostriction transducer made up of 
the stack of laminations 1 can be directed into a single 
beam suitable for depth sounding systems. The individual 
laminations are rectangular in shape and are caused to 
vibrate in the direction of the narrow dimension indicated 
by arrow 17. Perforations to receive the winding 26 leave 
little material remaining between the apertures, so most of 
the mass is near the vibrating ends 
with the stiffness concentrated at 
the center. This not only conserves 
material but also works it at a high 
flux density. The gasket 11 permits 
a watertight seal so that the device 
can be attached on the inside to the 
skin of a ship. Water inserted at 12 
fills the cavity —-RWY 





2,322,708 


5.15 VIBRATION MEASURING APPARATUS 


Michael J. Burger, assignor to Western Electric Company, 
Incorporated. 
June 22, 1943, 8 Claims (Cl. 179-1). 


This patent covers the current Western Electric battery- 
operated sound level meter. Negative feedback is used to 
stabilize the gain of the amplifier, as well as the square law 
rectification which is obtained in the metering circuit by 
means of a biased diode 14. The instrument is calibrated 


by pushing switch 22, which connects the output circuit 
to the input causing the amplifier to oscillate, and then 
resistor 68 is adjusted until the meter reads the correct 
value.—LWS 


2,322,621 
5.16 ELECTROACOUSTIC TRANSDUCER 


Frederick R. Farrow, Jr., assignor to Philco Radio and 
Television Corporation. 
June 22, 1943, 11 Claims (Cl. 179-100.41). 


This is a variable capacity type phonograph reproducer 
which would ordinarily be used to frequency modulate an 
r-f oscillator. The condenser is formed by metallic ribbons 





11 and 12 separated by dielectric 12a. The ribbons are 
clamped at the ends only by clamp 13 and yoke 10. When 
clamped in the mounting frame the ribbons are given an 
initial twist of about 25°. Oscillation of the stylus causes 
a change in the twist and thus a change in spacing of the 
ribbon which results in a variation of the capacity of the 


condenser.—LWS 
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2,323,066 
5.16 APPARATUS FOR THE PICK-UP AND 
REPRODUCTION OF SOUNDS 
Alajos May; vested in the Alien Property Custodian. 
June 29, 1943, 3 Claims (Cl. 274-11). 


This invention relates to a method of reproducing sound 
from an endless ribbon sound carrier, one feature being the 








means of spooling the film on three obliquely positioned 
horizontal pins.—LWS 


2,325,807 
5.16 PHONOGRAPH MOUNTING 
Ingo L. Stephan, assignor to Philco Radio and Television 


Corporation. 
August 3, 1943, 2 Claims (Cl. 179-100.12). 


This spring for mounting a phonograph unit in a radio 
phonograph combination is made of coiled 
thin rectangular stock resulting in good weight 
carrying capacity and high stiffness in the 
horizontal plane.—LWS 


2,325,844 


5.16 MAGNETIC RECORDING AND REPRODUCING 
APPARATUS FOR USE WITH STEEL BANDS, 
WIRES, OR THE LIKE 

Friedrich Ernst Fischer. 
August 3, 1943, 6 Claims (Cl. 179-100.2). 


A conventional pole-piece arrangement is indicated in 





Fig. la for magnetic recording of the longitudinal type. 
For a uniform current through the coils an element of tape 
in traversing the distance from O to F would experience 
the changes in magnetic potential and field intensity H as 
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shown in Figs. 1b and Ic, respectively. The patent teaches 
that a higher residual induction may be maintained in an 
element of the tape by shaping the pole pieces (see Fig. 1d) 
so that the magnetic potential rises uniformly to the gap 
between the two poles. In contrast to the effect shown in 
Fig. 1c, the field intensity, which is opposite in direction to 
that between the pole pieces, is now low at AA and EE. 
To obtain the desired distribution of potential along the 
trailing pole pieces a magnetic shunt may be placed across 
their extremities and diagonal slots may be cut in the faces 
of the poles (see Fig. 2).—LWS 


2,326,280 
5.16 TRANSLATING DEVICE 


Benjamin B. Bauer, assignor to S. N. Shure and Frances 
Shure, trustee. 


August 10, 1943, 10 Claims (Cl. 179-100.41). 


Phonograph pick-up comprising means for adjustably 
varying the coupling between chuck 26 and crystal (or the 










poh 
—AIN 


like) transducer 52 for output level adjustment. The usual 
male-female coupling is reversed for decreasing the moment 
of inertia of the moving system.—BBB 


2,326,499 
5.16 PHONOGRAPHIC APPARATUS 


Frank E. Runge, assignor to Radio Corporation of America. 
August 10, 1943, 6 Claims (Cl. 274-47). 





This invention relates to a spool-shaped member axially 
attached to a record blank for the purpose of collecting 
the thread.—LWS 
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2,326,564 
5.16 SOUND RECORDING APPARATUS 


Edward F. Rigby and Carroll E. Leedy. 
August 10, 1943, 7 Claims (Cl. 179-100.4). 


“A still further object of the present invention is to 
provide a simple and efficient mechanism for varying the 
recording characteristics of a wave recording system auto- 





matically with change of linear speed and to provide im- 
proved means for the recording of sound waves on records 
that will improve the transmission and other character- 
istics of the recorded wave at relatively low track speeds 
for utilizing wave-lengths in the record track which are 
short as compared to the dimensions of the reproducing 
stylus or other reproducing pick-up measured in the direc- 
tion of the groove at the place being traced.’’ This, of 
course, does not remove the difficulty experienced by the 
reproducer stylus in tracing groove modulation comparable 
in length to the dimension of the stylus. A variable inductor 
58 is linked mechanically with the cutter head 38 so that 
the inductance increases gradually as the cutter moves 
toward the center of the disk. This results in a pre-emphasis 
of high frequencies at small linear record speeds.—LWS 


2,326,625 


5.16 PHONOGRAPH 


Michael J. Di Toro, assignor to Thomas A. Edison, In- 
corporated. 
August 10, 1943, 4 Claims (Cl. 274-30). 


This patent relates to phonograph units of the wax 
cylinder type as used for dictation purposes and particu- 





larly to the means of selectively engaging either the record- 
ing stylus 51 or the reproducing stylus 52—LWS 
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2,327,956 


5.16 MAGNETIC RECORDING AND 
REPRODUCING 


Semi Joseph Begun. 
August 24, 1943, 17 Claims (Cl. 179-100.2). 


Artificial reverberation is produced by this device 
wherein, on a magnetic sound carrier, one or more recording 
—— Fi 
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heads in conjunction with a multiplicity of reproducers are 
arranged to provide a time delay of from #5 to #5 second 
between the contribution of each component, as well as a 
diminution of 14 to 3 db. The patent also discloses means 
of suppressing the noise resulting from the splice in an 
endless tape and a method of spooling same in a helical 
winding.—LWS 


2,328,539 
5.16 ELECTROMAGNETIC RECORDER 


Leland B. Greenleaf and John F. Lipscomb, assignors to 
C. G. Conn, Ltd. 
September 7, 1943, 10 Claims (Cl. 179-100.2). 


This is a magnetic tape recorder in which several adjacent 
records may be put on a single tape by the plurality of 
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recording magnets 16 and erasing magnets 18. Means are 
provided for selecting manually or automatically a particu- 
lar row and for removing the unused pole tips from the 
tape—LWS 


2,328,862 


5.16 PHONOGRAPH RECORD SCANNING DEVICE 


Lincoln Thompson, assignor to The Soundscriber Cor- 
poration. 
September 7, 1943, 7 Claims (Cl. 274-1). 


Thompson places a rubber sleeve 15, carrying one or 
more auxiliary styli 17 on the tone arm 1. This helps keep 





the reproducer stylus 6 in the groove when grooves are 
discontinuous. The device is said to be especially adapted 
to embossed records.—BBB 


2,328,889 
5.16 SOUND REPRODUCING STYLUS 


Frank L. Capps. 
September 7, 1943, 5 Claims (Cl. 274-38). 


This phonograph reproducing stylus of 
the “‘offset’’ type has a permanent point and 
reduced cross section in the curved portion 
21. The reduction in cross section may be 
exponential. This is an improvement on 
Patent 2,276,562.—-LWS 





2,329,526 


5.16 TRANSLATOR 


Kenneth J. Germeshausen. 
September 14, 1943, 15 Claims (Cl. 274-1). 


Phonograph pick-up of the variable resistance type com- 
prising a beam-like member 43 capable of oscillation in the 
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beam is dampened with a loaded viscous mass 48-49. The 
elastic curve of the beam varies with frequency providing 
means of compensating for velocity recording character- 
istic—BBB 


2,330,697 


5.16 ACOUSTIC APPARATUS 


F. R. Farrow, Jr., assignor to Philco Radio and Television 
Corporation. 


September 28, 1943, 17 Claims (Cl. 179-100.41). 


Phonograph pick-up of the variable capacity type, com- 
prising thin metallic plates 35, 36, 37, and insulating plates 
38. The capacitor assembly is permanently twisted along 
its axis of rotation. Clockwise 
rotations of the shaft 40 tends to 
untwist the plates and decrease 
the capacity while counterclock- 
wise rotations tend to twist 
further the plates and increase 
the capacity. The variable ca- 
pacity may be used to alter the 
frequency of an i-f oscillator in 
a radio receiver. The frequency 
response of the pick-up may be 
controlled by tapering of the 
condenser plates in a suitable 
manner.—BBB 





2,330,919 
5.16 ELECTROMECHANICAL SOUND RECORDING 
AND REPRODUCING MACHINE 


Jacob H. Rebold. 
October 5, 1943, 18 Claims (Cl. 179-100.4). 


This patent covers a combination disk recording and 
reproducing machine wherein the same transducer is used 
for both functions. As shown in the figure the transducer 


horizontal plane. One side of the member has a graphite 
coating with a resistance varying with the oscillations. The 
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arm has four positions: off, playback, neutral, and record- 
ing. Means are provided for properly positioning the trans- 
ducer head with its dual-function stylus, which has both a 
cutting and a tracking tip. Automatic switching actuated 
by the transducer arm is also provided in the amplifier 
circuit.—LWS 


2,331,122 


5.16 STABILIZED PHONOGRAPH ARM 


Allen Monroe Jones. 
October 5, 1943, 2 Claims (Cl. 274-1). 


This patent teaches how to make a phonograph arm 
which will not jump or slide when the phonograph is sub- 
jected to shocks and vibration in mobile installations. The 

pick-up arm is attached to 
al shaft 23f. As a consequence of 
R #*¢ = the gearing the flywheel 100 















WN See rotates in a direction opposite 
psa & SSW to that in which the pick-up 
39 te” #8 moves.—LWS 
2,332,204 


5.16 APPARATUS FOR RECORDING AND 
REPRODUCING SOUND 


Creed M. Chorpening, assignor to The Astatic Corporation. 
October 19, 1943, 12 Claims (Cl. 179-100.41). 


Combination crystal recorder and reproducer comprising 
a rigidly coupled chuck 31 for recording, and a loosely 





coupled chuck 20 for reproduction of instantaneous records. 
—BBB 


2,334,510 


5.16 RECORD REPRODUCING CONTROL CIRCUIT 


Walter van B. Roberts, assignor to Radio Corporation of 
America. 
November 16, 1943, 10 Claims (Cl. 179-100.4). 


Sound records are reproduced without ‘“‘wow”’ according 
to this invention by recording thereon a reference tone of 
sub-audible or super-audible frequency and maintaining 
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this frequency substantially constant during reproduction 
by a system such as indicated in the figure. Also disclosed 
are systems for obtaining speed control when the sounds 
are recorded by phase or frequency modulating a super- 
audible carrier —LWS 


2,322,465 


6.1 MUSIC DEVICE 
Sergei Mihailoff. 
June 22, 1943, 9 Claims (Cl. 84-485). 


By means of this device one may find the accidentals 
for any major or minor musical scale and the fingering by 








which it may be played on the piano. Fingerings for the 
right hand are moved into place by knob 37, for the left 
hand by knob 47. The note names 69 and accidentals are 
set up by a combination of slides, and long tapes carried in 
reels concealed in ends.—RWY 


2,326,413 


6.1 HARMONIC CALCULATOR 


George W. Thompson. 
August 10, 1943, 4 Claims (Cl. 84-473). 


In this slide rule for the calculation of musical intervals 
the equally tempered scale constitutes the primary log- 
arithmic ruling. In relation thereto appear various inte- 








gral ratios, a just scale, and a linear frequency scale. The 
Helmholtz roughness dissonance curve 19 is included for 
convenient use. A similar circular slide rule is also dis- 


closed.—RWY 


2,330,261 


6.1 ADJUSTABLE REED 


Thomas W. Beyer. 
September 28, 1943, 6 Claims (Cl. 84-363). 


“Another object of this invention is to provide a reed 
arrangement for musical instruments, whereby the reed 
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can be tuned by changing the length of its vibrating end 
and substantially simultaneously changing the portion of 
the frame which forms the end of the opening adjacent the 
free end of the reed so that the spacing at the end of the 
reed remains the same in all adjustments.” The reed 
illustrated is of a type used in accordions, wherein two 
reeds are provided, one on each side of the reed plate for 
each direction of air motion. Clamps 28 hold the reeds 22 
at the desired length, and also retain at the proper spacing 
the adjustable end blocks 24.—RWY 


2,330,441 


6.1 ELASTIC TENSION CLOTH SPECIFICALLY 
ADAPTED TO MUSICAL INSTRUMENTS, 
AIR MOTORS, AND AIRPLANES 


Herman Mieth. 
September 28, 1943, 2 Claims (Cl. 117-68). 


“The invention relates to improvements in a material 
for use in musical heads such as banjos and drums, air- 
motors, and airplanes . . . 

Claim 1. The process of making an elastic tension cloth 
which consists of first impregnating a silk fabric with a 
solution of rubber in a solvent selected from the group 
consisting of turpentine, petroleum benzine, carbon di- 
sulfide, and ether, then drying the impregnated fabric, 
then applying to one side of the dried fabric a solution 
consisting of 10 parts by weight of turpentine, 2 parts 
ether, 5 parts alcohol, 5 parts beeswax, and 5 parts of 
camphor, and finally drying the second coating.””—RWY 


2,331,975 
6.1 MELODICA 
Charles H. Hagopian. 
October 19, 1943, 1 Claim (Cl. 84-330). 


This flask-shaped musical instrument is intended to 
modify the sound produced by a player humming a melody. 
It is made in two halves which are cemented together 





except along the major portion of the circular periphery 5. 
A narrow slit thus surrounds the chamber whose walls are 
of material thin enough that they may vibrate readily. 
Three holes 6 which may be covered by the player's fingers 
afford control of the sound emitted —RWY 
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2,332,083 


6.1 CLARINET 
Martin Jauch. 
October 19, 1943, 4 Claims (Cl. 84-382). 





In this “clarinet” the tuned reeds 22 are carried on a 
central partition 20 along one side of which are chambers 





30 to 37 which communicate with the outside upon the 
opening of finger operated valves 50 to 57.—RWY 


2,322,021 
6.2 BELL 


John Hengstler, assignor to The Pennsylvania Railroad 
Company. 
June 15, 1943, 4 Claims (Cl. 116-150). 


Claim 4. “A locomotive bell having a downardly-flaring 
body portion of true circular horizontal cross section 
throughout, composed of at least three similar regular 
trapeziform segments of relatively heavy uniform-thickness 
plate steel, said sections abutting side-edgewise throughout 





their lengths and being united along the regions of mutual 
abutment by flush-weld seams equal in thickness to the 
metal of the segments; and a circular shoulder portion of 
plate steel thicker than that of the side segments with its 
periphery abutting the arcuate top edges of said segments 
and flush welded to the latter along the regions of mutual 
abutment.”—RWY 





242 R. W. 
2,326,305 
6.4 PRACTICE DRUM 


Thomas O. Morarre. 
August 10, 1943, 6 Claims (Cl. 84-411). 





This practice drum has an actual drum head 1 stretched 
over a cavity 5a. The head tension may be adjusted by a 
single screw 9.—RWY 


2,330,166 


6.4 XYLOPHONE 


Harry Zimmerman. 
September 21, 1943, 4 Claims (Cl. 84-403). 


The xylophone of this invention has its bars so arranged 
that they are held in position by very simple projections or 
notches in the bars 
themselves. A semitubu- 
lar bar is indicated in 


the figure—RWY 





2,331,096 
6.4 DRUM 
Cecil H. Strupe, assignor to W. F. L. Drum Company. 
October 5, 1943, 5 Claims (Cl. 84-411). 


“A main object of the invention is to provide a drum 
wherein the amount of metal used is minimized to the 
utmost possible degree without sacrifice of any essentially 





desirable or necessary means required for the proper tuning 
of the drum or impairing the appearance of the same.” 
The tension of the heads is increased by tightening screw 
14, thereby tending to straighten parts 11 and 12. Much of 
the drum can be made of wood including the tensioning 
parts—RWY 
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2,324,037 


6.6 PIANO ACTION 
Francis C. Socin, assignor to The Rudolph Wurlitzer 
Company. 
July 13, 1943, 3 Claims (Cl. 84-240). 


A rigid sticker or abstract 29 is provided with a large 
opening 32 and an adjusting screw 34 with cushion 33 to 
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act against hook 26 on the end of the piano key. “The 
weight of the hammer, wippen, and sticker operates to 
maintain normally engaging relation between the extension 
26 and the bearing block 33, acting to return the key to 
inoperative position after it has been actuated while at 
the same time permitting ready and convenient connection 
and disconnection by the key and the action.”—RWY 


2,329,009 


6.6 PIANO ACTION 


Francis C. Socin, assignor to The Rudolph Wurlitzer 
Company. 
September 7, 1943, 11 Claims (Cl. 84-240). 


The distinguishing feature of this direct blow drop type 
action for an upright piano is the cam 13 which by its shape 





and in conjunction with wippen 14 translates the vertical 
motion of the key 11 into horizontal movement of the jack 
(fly) 27. The action or the keys may be removed inde- 
pendently for adjustment.—RWY 
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2,322,137 
6.7 VIOLIN STRING ADJUSTER 


Martin Jauch. 
June 15, 1943, 2 Claims (Cl. 84-312). 


It is claimed that this tension adjuster for violin strings 
is superior to previous devices very similar in construction, 
since in the present case there is 
a ball contact 28 and the co- 
noidal surfaces 22 and 25 afford 
only a line contact with the tail 
piece. The avowed purpose is to 
minimize the transmission of tail 
piece vibration to the adjusting 
device. —RW Y 


WEN 





2,323,969 
6.7 STRINGED INSTRUMENT 


Clarence Biederman. 
July 13, 1943, 3 Claims (Cl. 84-312). 


The strings (except one) of a musical instrument such as 
Hawaiian guitar are attached toa set of rockers which may 
be rotated by handle 40. Each 
rocker cam may be adjusted 
individually to produce differ- 
ent changes in tension, thus 
providing a means of shifting 
quickly from one to another 
predetermined tuning.—RWY 





2,327,072 


6.7 VIOLIN PIANO 
Erick Silen. 
August 17, 1943, 3 Claims (Cl. 84-256). 


In this violin piano the upper marginal portion of rotat- 
ing disk 41 is flexed to contact string C by roller 44 on a 
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crank which is rotated by the upthrust of rod 26. A pneu- 
matic action J, controlled by a suitable perforated roll, or 
the key B, may be used to actuate rod 26. This produces 
primarily a transverse excitation of the string, in contrast 
to the longitudinal motion imparted by the mechanism of 
Patent 1,555,762. The disk 41 is comprised of a number of 
cups of flexible material to the active surfaces of which 
rosin in 44 is applied when strip 45 is swung into the 
position shown.—RWY 


2,333,013 


6.7 BOW FOR STRING INSTRUMENTS, 
VIOLINS, CELLOS, ETC. 


Henryk Kaston. 
October 26, 1943, 5 Claims (Cl. 84-282). 


In contrast with current usage, bows employed for string 
instruments several centuries ago were curved away from 
the hair which was strung only loosely. With this clearance 
it was easily possible to press the hair into contact with all 





four strings. However, it was difficult to play on a single 
string alone. To obtain the advantages of both taut and 
loose bow hair this patent discloses several means by which 
the hair may be tightened quickly a fixed amount (note the 
two positions for part 9a which is attached to the frog) 
after the preliminary adjustment is made in the usual 
manner.—RWY 


2,323,138 


6.8 TUNING BARREL FOR WIND INSTRUMENTS 


Thomas T. Kearns. 
June 29, 1943, 1 Claim (Cl. 84-386). 


In this tuning arrangement for a musical instrument such 
as clarinet a thin sleeve 7 slides into the mouthpiece proper 
which is lined with a gasket material 6 such as cork. It may 





be observed that a variable amount of the cork lining is 
exposed to the vibrating air column.—RWY 
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2,328,574 
6.8 MUSICAL INSTRUMENT, ETC. 


Walter W. Mueller. 
September 7, 1943, 4 Claims (Cl. 84-382). 


According to the method commonly in use a protective 
metal ring is swaged into a groove in the bell of a woodwind 
instrument such as clarinet. The operation sometimes 
breaks the wood and thus ruins an expensive piece of 
material. “Broadly, this invention consists in cutting a 
into 
the outer edge or circum- 
ference of the circular 
wooden portion to be 
protected, compressing 
flush into said groove a 
spring-steel lock ring 
and then sliding over 
said wooden edge and 
lock ring a snugly fitting 
protective metal trim 
ring having in its inner 
surface a_ semicircular 
sectioned groove cooper- 
ating with the U-shaped groove in the wood, thereby 
letting the lock ring expand by spring tension to half its 
thickness into the groove in the trim ring, and locking 
the latter against displacement.’—RWY 


U-shaped groove 





2,330,379 


6.8 MUSICAL INSTRUMENT 


Edward V. Powell. 
September 28, 1943, 11 Claims (Cl. 84-384). 


A simple mechanism makes possible a 
chromatic scale with a minimum of tone 
holes in this woodwind musical instrument. 
Furthermore, the fingering required is very 
much like that commonly employed on pro- 
fessional instruments. If, for example, the 
instrument is in the key of C, the complete 
closure of the hole at R2 by the right index 
finger (upper holes being closed) will pro- 
duce the tone F. However, this key cover is 
perforated so that if it is closed by pressing 
the ring key at R3 with the right middle 
finger, the partially open hole at R2 will 
result in F¥. In a similar fashion the key 
cover at L3 may be closed by fingers of the 
right hand through the bridge 192 to pro- 
duce B», the holes above L3 remaining 
closed. A hole for the left thumb (not shown 
in this figure) is covered by a key perforated 
with a small hole which thus functions much 


as does the usual thumb operated octave 
key.—_RWY 
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Re. 22,321 


6.9 ELECTRICAL MUSICAL INSTRUMENT 
Raymond C. Fisher. 
May 25, 1943, 34 Claims (Cl. 84-1.17). 


Among the features for an electrical musical instrument 
involved in this patent are circuits for the selection of tone 
quality by means of stops, either by the control of polariz- 
ing potentials or of impedances presented to the currents of 
tone frequency. The variable capacitances 1 to 9 may be 





electrostatic tone generators whose signals are to be taken 
off across 22. If, for example, stop 19 is closed and key 11 
depressed, the polarizing voltage impressed on 4 will de- 
pend upon the ratio of resistances 42 and 48 as well as the 
voltage of source 21, which may either be direct or alternat- 
ing at a supersonic frequency. A frequency vibrato may be 
had by periodically varying the relative speed of the 
scanning electrode in generator 1 or an amplitude tremu- 
lant may be produced by a shunt path across 22 which is 
periodically closed by contact. ‘The large shunt condenser 
51 serves to eliminate undesired harmonics. Gradual onset 
and decay of tone are obtained, as by a key operated vari- 
able impedance. Also disclosed is a guard electrode to define 
the electrostatic field of the generator—RWY 


2,318,936 
6.9 MULTIFREQUENCY OSCILLATOR 
Raymond C. Fisher. 
May 11, 1943, 20 Claims (Cl. 250-36). 
In accordance with this invention relating to an electrical 
musical instrument, a number of vibrating reeds are driven 
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by a single “‘linear’’ amplifier. The power from this single 
amplifier may be transmitted through a common magnetic 
or mechanical member. The amplitude of vibration must 
be determined independently for each reed, as by an auxili- 
arv shorting contact 12. Even numbered harmonics pro- 
duced by an electrode so placed as 20 can be used to drive 
other ‘“‘slave”’ reeds such as 1’ an octave higher in frequency 
than 1. When the impedance 35 is varied at a subaudible 
rate the phase of the current supplied to the drive coils 
likewise varies. This is tantamount to a slow periodic 
change in stiffness of the reed so the result is a vibrato in 
the output frequency. An alternative is also disclosed 
whereby a slow periodic variation in the restoring force is 
applied to the reed by an auxiliary electromagnet—RWY 


2,321,366 
6.9 ELECTRIC CARILLON 


Galan W. Demuth, assignor to Radio Corporation of 
America. 
June 8, 1943, 3 Claims (Cl. 84-405). 


The distribution of the partials constituting the tone of 
the reed 14 in this electric carillon may be varied by shifting 
the point of impact of the hammer 12, as from 23 to 25. 





Moreover, it is claimed that this influences the apparent 
pitch of the sound. This patent discloses a means of con- 
trolling this apparent pitch, consisting of an adjusting slot 
whereby the reed assembly may be shifted vertically as a 
whole without changing the relative position of pick-up 17. 
—RWY 


2,323,231 


6.9 METHOD AND APPARATUS FOR THE 
PRODUCTION OF MUSIC 
Frederick D. Merrill, Jr., assignor to Miessner Inventions, 
Incorporated. 
June 29, 1943, 10 Claims (Cl. 84-1.11). 


“It is an object to cause the different notes produced by 
an electronic instrument to appear to originate in respective 
different portions of the instrument .. . 

Claim 7. In a musical instrument including a series of 
oscillators progressively tuned to the several notes of the 
instrument scale, the combination of a translating system 
associated with the several said oscillators and responsive 
thereto with an efficiency greatest for substantially the 
lowest frequency oscillator and progressively decreasing for 


progressively higher frequency oscillators; a second trans- 
lating system also associated with the several said oscilla- 
tors and responsive thereto with an efficiency greatest for 
substantially the highest frequency oscillator and pro- 
gressively decreasing for progressively lower frequency 
oscillators; and individual electroacoustic translating de- 
vices, respectively, radiating sounds from two separated 
regions, and, respectively, connected with and responsive 
to said translating systems.” —RWY 


2,323,232 


6.9 APPARATUS FOR THE PRODUCTION 
OF MUSIC 
Benjamin F. Miessner, assignor to Miessner Inventions, 
Incorporated. 
June 29, 1943, 16 Claims (Cl. 84~—1.13). 


In one embodiment of this invention for an electrical 
musical instrument similar to piano the pick-up consists of 
a long coil 75 transverse to the strings. Still another coil 76 
is spaced elsewhere along the strings whereby a different 
quality of sound may be picked up and mixed with that 
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from the first pick-up. A magnetic field may be produced 
around the string by the current therein controlled by 
carbon disks 96, the strings being insulated from each other 
as by strips 62b. The initial percussive peak may be elimi- 
nated since the current builds up after the hammer strikes; 
further adjustment of the build-up is made possible by the 
condenser 94. The polarizing current may be at supersonic 
frequency instead of direct —-RWY 


2,323,242 
6.9 ELECTRIC ORGAN SYSTEM 
Albert R. Rienstra, assignor to Bell Telephone Labora- 


tories, Incorporated. 
June 29, 1943, 5 Claims (Cl. 84-1.23). 


“Tt is the object of this invention to provide an organ 
tone generating system with less than twelve generators 
capable of providing all twelve chromatic tones on a sub- 





stantially correct equally tempered basis.”” For example, 
seven primary reeds may be maintained in vibration at 
frequencies spaced by equally tempered semitones from Co 
to Foz inclusive. In the lowest octave to be used for musical 
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purposes the second harmonics of these reeds (strong har- 
monics are encouraged by the design) provide the tones C; 
to F,# and the third harmonics the tones from G; toB,. 
Fourth and sixth harmonics are utilized for the next octave, 
and so on. To select these higher harmonics, mechanical 
filters, “‘slave’’ reeds, are employed, a number of which may 
be driven from a single diaphragm 17 vibrated by a primary 
generator. The desired frequencies are thus isolated (note 
pick-up 11 on each reed) for further keying or controlled 
synthesis—RWY 


2,323,392 


6.9 ELECTRICAL MUSICAL INSTRUMENT 


Laurens Hammond and Thomas J. George, said George 
assignor to Hammond Instrument Company. 
July 6, 1943, 6 Claims (Cl. 250-36). 


“In accordance with the principles of our invention, the 
effective capacitance in the tuning mesh of the oscillator is 
varied at a vibrato periodicity, but by means which causes 
the variation to be gradual rather than abrupt. As a result, 
the shift in frequency of the oscillator is likewise at a 
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gradual rate between its maximum and minimum fre- 
quencies.”’ The vibrator 46 serves to vary the bias on tube 
12 which, when it is conducting, produces the effect of 
increasing the capacitance of C5 in the circuit associated 
with oscillator tube 10. The condenser C9 by its filtering 
action prevents the frequency variations associated with 
the effective capacitance changes of C5 from occurring too 
rapidly. When the narrow vibrato switch 40 is operated 
the oscillator frequency varies from normal to 0.23 percent 
below normal. The wide vibrato switch causes variations 
in the normal frequency of +0.45 percent and when both 
switches are depressed the frequency changes at a rate of 
approximately seven times a second by +0.84 percent 
(+0.15 semitone).—RWY 





YOUNG 


2,327,720 


6.9 MUSICAL INSTRUMENT 


James A. Koehl, assignor to Central Commercial Company, 
August 24, 1943, 21 Claims (Cl. 84-1.01). 


One object of this invention pertaining to an electrical] 
musical instrument is to provide a system of cams corre- 
sponding to different “stops,” which operate directly on 
the key switches. When a key is depressed the tones of 





different quality carried by leads 18 will all sound. How- 
ever, if cam 34, for example, is rotated to the position shown 
by the dotted lines, the switch 22 cannot close, and the 
corresponding sound will not be produced when the key is 
depressed. Another object of the invention is to run all tone 
generators at the same speed, the desired frequencies and 
wave forms having previously been recorded magnetically 
on the rotating disks. It is not indicated how fractional 
wave-lengths are handled —RWY 


2,328,282 


6.9 ELECTRICAL MUSICAL INSTRUMENT 


Winston E. Kock, assignor to The Baldwin Company. 
August 31, 1943, 8 Claims (Cl. 84-1.21). 


In the electrical musical instrument illustrated only one 
oscillator is provided for each group of three consecutive 
semitones. Since consecutive semitones are rarely needed 
simultaneously this results in a saving of the total number 
of oscillators required. If two adjacent keys should be de- 
pressed, the switching is arranged to produce the higher of 
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the two corresponding frequencies. Suitable tone modifying 
means are interposed between oscillators and the power 
amplifier. Tube T’ serves to introduce a vibrato. An ar- 
rangement is also disclosed for incorporating a frequency 
divider to obtain the tones required for a ‘pedal organ.” 


—RWY 
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2,334,744 


6.9 TRANSDUCER FOR STRINGED 
MUSICAL INSTRUMENTS 


Hugo Benioff, assignor to The Baldwin Company. 
November 23, 1943, 5 Claims (Cl. 84~1.16). 


In place of the usual bridge this piano string 3 is ter- 
minated by a large mass 10, the string being held against 
ridges 12 and 13 by bar 14. This produces the effect of a 
low pass filter, whereby the vibration of the string is pre- 
vented from being transmitted to the frame and case. This 
is desirable in electrically amplified pianos since any direct 
acoustical output is not under the complete control which 





may be exercised over the electroacoustic output. Built 
into the massive termination is a piezoelectric pick-up 
operated through the relatively vibratile portion 11. Parts 
8 and 9 are the usual hammers and dampers, respectively. 


—RWY 
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under the heading Patents. 
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by a logical use of the Classification of Subjects below. 
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the Subject Index when one knows the name of the author 
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listed below, and may be consulted for references in other 
journals than our own. In Volume 15 these references will 
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